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3:35 Weed Control for Corn.................................... E.L. Knake
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Insect Problems of Grain Sorghum ...................... A.J. Keaster
Weed Control in Grain Sorghum.  ..................Keith Leasure
Com Storage Rots, Molds, and Toxins................ M.C. Shurtleff
5:05 Adjourn
THURSDAY MORNING, JANUARY 28, 1971 
WALTER 0. SCOTT, PRESIDING
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10:45 Performance of Some Newer Insecticides
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New Developments in Fly Control.................... Steve Moore, III
Pesky Plants--A Form of Pollution.................... Thor Kommedahl
Weed Control for Soybeans.................................. Loyd Wax
Garden Symphylans and C o m  Yields.................... R.E. Sechriest
Dormant Sprays for Alfalfa Weevil Control.............. E.J. Armbrust
Mixing Agricultural Chemicals........................ M.D. McGlamery
New Perennial Weed Problems.............................. F.w. Slife
12:30 Adjourn
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1971 HOME AND GARDEN PESTICIDE DEALER CLINIC
Many dealers sell pesticides to homeowners for controlling pests of turf, ornamen­
tals, fruits, and vegetables, as well as household pests. Many of you have attended 
these nonagricultural or small-package dealer meetings. In 1971 six of these clinics 
will be held in the state. All dealers are welcome to attend. Specialists from 
horticulture and entomology will present the program. Following are the dates, lo-
cations, 
Date
and program for 
Time
the clinics.
City Location
January !27 9:30 a.m. East Moline Deere and Co. Administrative Center 
Coaltown Road
February 1 7:00 p.m. Tinley Park Farm Bureau Building, 6657 South St.
February 2 9:30 a.m. Mt. Prospect Scanda House Restaurant 
1018 Mt. Prospect Plaza 
Central and Rand Road
February 3 9:30 a.m. Princeton Bureau County Extension Office 
1/4 mile south of 1-80 on west side 
of Rt. 26 at north edge of Princeton
February 4 9:30 a.m. Springfield Heritage House Restaurant 
West side of Route 66 south
February 4 7:00 p.m. Belleville Farm Bureau Building 
407 S. Lincoln
Advance reservations are needed for the clinic held at East Moline. This meeting 
is held in cooperation with Iowa State University. Contact J.E. Kenney, Rock Island 
County Extension Adviser, 1188 Coaltown Road, East Moline, to make advance reserva­
tions .
PROGRAM TOPICS
Household Insect Identification of Specimens 
Weed Specimen Identification 
Household Insect Problems
Fertilizer-Pesticide Combinations, Advantages and Disadvantages 
Weed and Disease Problems Around the Home
An Up-to-Date Pesticide Inventory Geared to Environmental Quality
viii
1971 PESTICIDE DEALERS’ AND APPLICATORS’ CLINICS
Sponsored by the College of Agriculture, University of Illinois, 
Illinois Natural History Survey, and the State Department of Agriculture,
Division of Plant Industries
As a pesticide dealer or applicator, you are invited to attend one of the area ag­
ricultural chemical clinics. The discussions will include the current situation 
and the why and how of control for weeds, diseases, and insects affecting field 
crops, as well as the proper use of application equipment. The examination for 
the Custom Spray Operators' License will be given at the end of the meeting.
We look forward to seeing you at the meeting and discussing problems of mutual in­
terest. The following are the dates and locations for the clinics:
DATE CITY LOCATION
February 16 . . .  .
February 17 . . .  .
February 18 . . .  .
February 19 . . . .
February 23 . . . .
Restaurant
February 24 . . .  .
Club
February 25 . . .  .
February 26 . . .  .
A registration of $3 per person will be charged to cover the cost of the reference 
packet and other incidental expenses. A copy of the 1971 Custom Spray Operators' 
Training School manual will be included in this packet.
The program for the clinics is shown on the next page.
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9:30 a.m.
Registration, Coffee, and Get Acquainted 
9:55 a.m.
PROGRAM
9:55-10:00
10:00-10:25
10:25-10:45
10:45-11:15
11:15-11:35
11:35-12:00
1:00-1:40
1:40-1:55
1:55-2:15
2:15-2:45
2:45-3:00
3:00-4:00
Welcome........................................ Extension adviser
Pesticide Accident Report, Insect Situation 
Report, and New Developments in Stored-Grain
Insect Control ....................................  Steve Moore
New Seed Treatments for Small Grains .............. Mai Shurtleff
or
Ed Burns
Com Soil Insect Control for 1971......................Pete Petty
Factors Affecting Herbicide Performance........ Marshal McGlamery
Mechanical Incorporation ............................  Jack Butler
12:00 noon-1:00 p.m. LUNCH
New Developments Concerning Southern Corn
Leaf Blight...................................... Mai Shurtleff
or
Ed Burns
Herbicides, Plants, and Pollution.............. Marshal McGlamery
Pesticides and Pollution.............................. Pete Petty
Something Old, Something New in Weed Control . . Marshal McGlamery
The Illinois Custom Spray Operators'
Licensing Law.................................. Juett Hogancamp
Examination for the Custom Spray Operators' License will be given 
by Mr. Juett Hogancamp of the State Department of Agriculture.
Prepared by the Pesticide Dealers' and Applicators' Committee of the College of 
Agriculture, University of Illinois, Illinois Natural History Survey, and the 
State Department of Agriculture, Division of Plant Industries: E.E. Bums and
M.C. Shurtleff, Department of Plant Pathology; B.J. Butler, Department of Agri­
cultural Engineering; Juett Hogancamp, State Department of Agriculture, Spring­
field; M.D. McGlamery, Department of Agronomy; Steve Moore andH.B. Petty, De­
partment of Agricultural Entomology.
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ILLINOIS INSECT, WEED, AND PLANT DISEASE 
SURVEY BULLETIN FOR 1971
Attendance at the Custom Spray Operators Training School does not provide automatic 
subscription to this weekly Survey Bulletin. Purchase of the Training School Manual 
does not provide subscription. This has been misunderstood many times in the past 
and we regret these misunderstandings.
To avoid future misunderstandings, we suggest you send your check for $3 directly 
to: Insect Survey Bulletin
118 Mumford Hall 
Urbana, Illinois 61801
Make your check payable to the University of Illinois. This is the subscription 
for this weekly bulletin.
If you were a subscriber in 1970, you will also receive a special notice through 
the mail. Please do not pay twice.
TEAR OUT AND MAIL
Enclosed is a check/money order for $3.
Send Insect^ Weed, and Plant Disease Survey Bulletin for 1971 to 
(Print name and correct mailing address) :
Make checks payable to the University of Illinois.
xi
THE COLLEGE OF AGRICULTURE’S ROLE 
IN EDUCATION AND RESEARCH ON PROBLEMS 
OF THE NATURAL ENVIRONMENT
G. W. Salisbury
The present preoccupation of the American population with pollution of the environ­
ment is in part caused, I believe, by fear--the fear of what effect continued pol­
lution at present accelerating rates will have on the survival of people. Those of 
us associated with agricultural producers and educators, as providers of service, 
as suppliers of capital, materials, or equipment, would hate to contribute to that 
fear. As a teacher in the subject matter of agriculture, I have always been proud 
of the way in which agricultural producers have contributed to the welfare of this 
country. They have provided its people with a relatively abundant food supply at 
economical costs. In fact, the American public pays a smaller share of its total 
earnings for food than does the public of any other country. With estimates of an 
additional 100 million people in the United States in 30 years, none of us would 
wish to reduce the capacity of agriculture to feed those newcomers.
Thus, more than ever before, it is important that all sectors of agriculture co­
operate to point up any pollution of the environment resulting from agricultural 
practices and to find solutions which will enable producers to continue the high 
level of quality food production. Fungicides, herbicides, and insecticides have 
played their part in the bountiful food supply of the American citizen and will be 
needed in the years to come if we continue to eat the quality and quantity of food 
to which we have become accustomed.
Today, as you well know, the news is full of stories about the dangers of mercury, 
2,4,5-T, DDT, and others. Illinois agriculture has used all of these products, 
although some of them not as extensively as have other areas of the world. As an 
example, the greatest use of DDT on grain crops in Illinois was in 1955-56, when 
over 1,000,000 pounds was applied for com borer control. None has been used since 
1964. DDT has been and is being used more to solve world health problems than to 
solve Illinois agricultural insect problems. We do not need it now in Illinois, 
nor have we needed it for several years.
Perhaps the American public is overly fearful of pesticides. Nevertheless, we must 
view and review all uses of pesticides and moderate them whenever possible. If we 
can, we should do this without the sacrifice of all of our gains in the efficiency 
of agricultural production. The job is to feed our people, to protect them against 
undue hazards, and to protect the environment from undue pollution.
Our University of Illinois College of Agriculture suggestions for pesticide use 
are continually reviewed and annually revised and published. This has been the 
practice as long as I have been at the University of Illinois. Many decisions are 
made about recommended use based on current evidence. As the evidence changes with 
the accumulation of results of research, the recommendations for practical use 
change also. The recommended changes may be unimportant for the immediate year.
Our assignment here is to anticipate problems for the next several years and make
The speaker is indebted to Dr. H.B. Petty for this opportunity and for help with 
this manuscript.
such adjustments as may be needed. These changes often are made with "blood, sweat, 
and tears." They may prove unpopular not only to you but to those who foresee the 
need for even greater changes. I have attended conferences or committee meetings 
where these decisions are made, and no such recommendation is made lightly. It is 
the job of the University of Illinois College of Agriculture Cooperative Extension 
Service to take these decisions and publicize them for the best use of our agricul­
tural producing people.
What about the future? I have asked about the potentials for biological control 
of pests with the complete elimination of pesticides. I am told that, in the past, 
control of insect pests by their natural enemies--wasp and fly parasites, predators, 
and insect disease--always led to feast or famine. Partial control led to serious 
losses before these natural enemies checked the pests. Cultural and mechanical 
methods of pest control have been used also, but these proved inadequate to meet 
the increased food needs of our growing population Chemical control of pests came 
to the fore with the continuing growth of our food needs. In some cases, mistakes
in the use of chemical controls have been made and natural enemies were killed as
well as were the pest species. But when we compare all of the pests controlled, 
the increased food production, and the added comforts for man resulting from pes­
ticide use, and balance that against the number of mistakes made, in my judgment 
an excellent record of service has been compiled.
During all these years entomologists have been trying to increase our knowledge 
about how to use insecticide against noxious pests, and yet at the same time pre­
serve their natural enemies. Research on detailed studies of this nature is ex­
tremely slow and progress per man-hour of effort painful. In comparison, the di­
rect use of pesticides is spectacular. Therefore, the research on integrating 
natural controls with insecticides may produce much less information about insect 
control per man-hour of research time involved. It may attract less attention 
now, but, in the long pull, may make a great contribution.
It is evident that we are coming into a new era of insecticide use. Chlorinated 
hydrocarbons have been slowly phased out over the past 10 years and are being re­
placed by the organic phosphates and carbamates, some of which are highly toxic 
and more water soluble than the hydrocarbons. Is this wise? Even though the 
organophosphates and carbamates do not store in the fat of warm-blooded animals and 
are relatively nonpersistent, are they really any less dangerous than the chlorin­
ated hydrocarbon compounds? We must all be alert in the handling and use of these 
newer products. As Dr. Petty says, "We must be sure we are not jumping from the 
frying pan into the fire."
Research and extension teaching in entomology and in pest control are not the only 
subject matters and responsibilities of the Illinois Agricultural Experiment Station 
and of the Cooperative Extension Service. Every subject matter relating to agri­
culture and to food and fiber production and marketing is a proper consideration 
for the College of Agriculture. It is obvious, however, that no educational or­
ganization could organize all of the knowledge about all of the subjects relating 
to agriculture. Nevertheless, when reduction in pollution and control of the total 
environment became of so much public interest recently, it was obvious that some­
thing ought to be done by the Agricultural Experiment Station to address ourselves 
to research in these areas. Bear in mind that not one additional penny has been 
appropriated to this College by either the state legislature or the United States 
Congress to meet this issue. It has been a question of how did an educational 
institution, responsible for research and teaching (at all levels) about agricul­
ture, realign or regroup its capabilities so as to work not only on some very
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difficult problems of maintaining food production but on means to do so while 
cleaning up and preserving the rural environment at the same time.
The College has traditionally been organized into departments related to some phase 
of the agricultural industry. Each department has encompassed several scientific 
disciplines, with interdisciplinary research being conducted within the departments. 
This organizational pattern has been highly effective in solving problems of agri­
cultural production.
Interdepartmental research on problems of mutual concern have usually been tackled 
by two or more people from different departments who enjoyed working with one 
another. While such informal arrangements have often been satisfactory, they are 
not adequate for solving many of today's problems, which require sizable funding 
and relatively large numbers of people.
Environmental quality and agriculture was chosen as an area of research and study 
for trying a new "two-dimensional" administrative structure to stimulate interest 
in study of broad problems and to provide an easy way for our scientists to engage 
in interdepartmental projects. The traditional departments represent one dimension 
of this structure; a new Council on Environmental Quality was to constitute the 
second dimension.
The Council is composed of the chairmen of various task groups organized to attack 
specific problems of environmental pollution and to research these problems in in­
terdepartmental teams of scientists. The Council will determine new directions of 
research, evaluate proposed research projects on environmental quality, recommend 
methods of funding, and seek grants. It is hoped that this new administrative 
structure will eliminate administrative entanglements in the conduct of vital inter­
disciplinary research on the many problems related to environmental quality.
The task force on pesticides is composed of Wayne Bever, B.J. Butler, Robert Met­
calf, H.B. Petty, H.J. Hopen, and F.W. Slife with W.H. Luckmann as chairman. This 
group will be responsible for defining pollution problems involving pesticides, 
planning research, and adapting solutions to the problems of the state. Of these 
seven men, five are on your program. I am sure that they are happy to aid you in 
your job, that they can foresee potential problems in the future, but that with 
your help they and their colleagues will solve most of them.
Again, to repeat--all of us should be alert to danger signs and try to catch prob­
lems while they are minor and not let them become major ones. We solicit your 
cooperation.
Today this school, as has been the case in the past 22 schools, is a cooperative 
effort of industry, agricultural extension, and research to educate one another 
about the wise and judicious use of pesticides for a better agriculture, a better 
environment, a healthier populace, and a better Illinois.
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SOUTHERN CORN LEAF BLIGHT
Disease Cycle and Overwintering: E. E. Burns
LIFE CYCLE ' '
Primary infections caused by Eelminthosporium maydis occur on the lower, older 
leaves of the susceptible corn plant from wind-blown spores or spores splashed by 
rain drops from overwintering debris left on ground from last year's harvest. 
Spores (conidia) of H. maydis are carried long distances by wind--up to 25 miles. 
During warm, humid weather, the infection spreads progressively to younger leaves 
on the plant until the plant is completely killed. Infection of adjacent plants 
in the field occurs under the same conditions. Rapid spread of the disease often 
occurs within a field where the leaf canopy helps maintain high humidity.
Penetration of the leaf occurs when there is a film of moisture present for about 
6 hours. The fungus may penetrate directly through the epidermis (90 percent of 
the time it does with race 0) or enter through stomata. H. maydis is very virulent 
and on susceptible varieties will produce spores in 24 to 48 hours. It has a gen­
eration time of about 60 hours. Disease development is favored by wet, still 
weather at temperatures of around 60-80° F.
OVERWINTERING
Circumstantial evidence with race 0 indicated the possibility of overwintering 
in leaf sheath and midrib tissues of infected plant debris left after harvest 
(Boosalis et ai.3 University of Nebraska). Overwintering is more likely to occur 
where winters are relatively mild. How far north race T can survive is not known. 
We know that dried, infected leaves yield viable fungus after a year's storage.
Race T may also overwinter in cribs--in the kernels and cobs. The fungus remains 
dormant in this dry but infected plant material. Although the fungus is carried 
in seed, there is no evidence that the disease is transmitted to the next gener­
ation. Badly infected seed suffers seedling blight and dies. The fungus is not 
systemic in the plant. It is not always possible to tell that the seed is infected 
beneath the pericarp by visual examination; a seed germination test is required.
RESEARCH
Our research is designed to test (1) whether race T overwinters in Illinois, (2) the 
effect of tillage practices on overwintering and time of primary infection,(3) seed 
quality of blight-infected seed, and (4) differences in temperature and humidity 
requirements for race 0 compared with those for race T.
If H. maydis, race T, does overwinter in Illinois, this will give us some justi­
fication for recommending fall or spring plowdown to reduce early, primary infections 
on susceptible plants. Since the spores are blown long distances, extensive and 
complete plowdown would be needed for this cultural practice to be truly effective 
as a control measure for SCLB. The farmer's choice should be guided by the best 
agronomic and conservation (erosion control) practices.
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Knowing more about the temperature and humidity requirements of H. maydis would 
enable us to predict and understand better the distribution and occurrence of south­
ern corn leaf blight. Seed-quality problems may or may not increase in the future, 
depending upon how well we control this disease.
Facts and Fiction: M. C Shurtleff
The sudden, dramatic, and widespread epidemic of southern corn leaf blight (SCLB) 
in 1970 put fear and despair into the hearts and minds of many thousands. This led 
to hordes of spontaneous rumors. In many cases the mass media failed to state 
whether information given to readers, listeners, and viewers was fact or fiction. 
Both were mixed and blended so artfully that confusion reigned supreme.
We will try and straighten these out--facts from fiction.
1. Rumor— That SCLB attacked (and even killed) a wide range of field crops, trees 
shrubs, flowers, vegetables, and fruits. Almost every known economic plant was re 
ported as being infected.
Fact— Both races 0 and T of the SCLB fungus infect only corn and its wild rel­
ative teosinte. 71lo other crop in nature is infected. Laboratory tests in Penn­
sylvania several years ago showed that the sexual stage of the fungus could infect 
some 34 different grasses including wheat, oats, and Kentucky bluegrass. However, 
this was laboratory work with the sexual stage (CocKliobolus) that is essentially 
unknown in nature. Research is in progress in the Department of Plant Pathology at 
the University of Illinois to determine whether collections of the fungus made in 
1970 can infect various grasses. We are also isolating from numerous weeds in and 
around corn fields to see if the fungus can "live” on dead grass orbroadleaved plants.
2. Rumor— That wheat and oats, sowed in the fall of 1970, in ground planted earlier 
to corn susceptible to blight, were infected by the SCLB fungus.
Fact— Seedling wheat and oats that were stunted and yellow have been shown:
(1) To be infected with Helminthosporium sativum, a common cause of spot blotch 
disease, seedling blight, and crown and root decay. The spores of H. sativum su­
perficially look like H. maydis. No authenticated case of SCLB infecting wheat, 
oats, or other cereal in nature has been reported in the United States or elsewhere
(2) To be affected by Atrazine carryover injury, especially in turn-around 
areas. Most injury occurred in fields that had been treated with the herbicide for 
at least several years.
Damage occured in low, wet, poorly drained areas. Lack of soil oxygen or leaching 
of nitrogen was involved. In some cases Pythium or other root-rotting fungi were 
isolated from the roots.
3. Rumor— That the fungus was causing barbed wire to rust and paint to peel from 
outbuildings and corn cribs.
Fact— Almost too ridiculous to comment on. These rumors probably started as 
jokes and apparently were taken seriously by others.
4. Rumor— That the fungus was causing death of pets and other animals playing, 
walking, running, etc. in corn fields.
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Fact— No authenticated cases of poisoning to birds and animals from being near 
blighted corn has been reported.
5. Rumor— That the SCLB fungus or the blighted corn or both together produced a 
potent toxin that was poisonous to hogs, cattle, sheep, poultry, and other farm 
animals.
Fact— Eelminthosporium maydis does produce a toxin, but it is strictly against 
the corn plant with Tms cytoplasm— causing shortening of the roots. Pathologists at 
the University of Illinois, however, did find secondary fungi growing on and in 
blighted cornstalks, husks, and ears that are well known for producing potent afla- 
toxins . These secondary fungi (mostly Fusarium, Aspergillus and Gibberella) have 
been common molds in storage for many years, while others produce ear and kernel 
rots in the field during wet falls.
6. Rumor— That the spores of H. maydis grow in human lungs and that everyone who 
was in or around blighted corn was in serious danger from "leaf blight disease." 
Farmers were reported as falling dead off tractors, and hospitals were reported 
full of patients suffering from severe lung infections, etc.
Fact— The fungus only attacks corn and has never been known to cause infections 
in humans. Blighted corn was, however, covered early with secondary molds, and cer­
tain sensitive people, with histories of allergies to molds, may have had some minor 
problems. But these did not come from H. maydis— but from the fungi that followed 
blight. These latter molds have been with us for many years.
7. Rumor— Every farmer should wear a gas mask when harvesting or otherwise handling 
blighted corn.
Fact— Specialists at the University of Illinois have long recommended that 
farmers and others with a history of allergy problems associated with dusty situa­
tions should wear a simple face mask or respirator. This has been a standard recom­
mendation for many years whenever handling dusty or moldy grain. The simple sub­
stitution of gas mask for respirator in a news headline put fear into thousands of 
people, rural and urban alike.
8. Rumor— That the new race T of E. maydis was: (1) a communist plot and defi­
nitely not a natural phenomenon; (2) a result of testing nuclear bombs; and (3) brought 
back to earth from the moon or outer space on a space craft.
Fact— No one knows how race T originated, but such phenomena are of common 
occurrence through mutation, anastomosing of hyphae, a result of sexual union 
(hybridization), etc. This is how the mass of plant and animal species and their 
gradual changes over time have taken place.
9. Rumor— SCLB in 1970 was a result of heavy rains early in the season that leached 
nutrients, especially nitrogen, out of the root zone. This made corn plants very 
susceptible to infection.
Fact— The SCLB fungus requires moisture in order to multiply, infect, and produce 
disease. This moisture could come from rain, overhead irrigation, and heavy dews. 
The amount of nitrogen in the soil or within corn plants had very little or no 
effect on the seriousness of blight in 1970.
10. Rumor— That applications of lime or liquid nitrogen will reduce SCLB in 1971.
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Fact— These rumors were spread largely by aggressive salesmen "trying to make 
a fast buck." Let's be charitable and say they were sincere in their beliefs that 
these practices would help reduce disease losses.
Liquid nitrogen supposedly would help break down corn debris so that the fungus 
theoretically could not overwinter. With H. maydis spores capable of blowing per­
haps a hundred miles or more and infecting corn, how important is putting liquid 
nitrogen on corn debris? Also, infected corn debris is spread over 60 million acres 
in the United States. In addition, blowing corn debris is scattered over thousands 
of more acres now planted to other crops.
Lime supposedly results in more vigorous corn, thus reducing blight losses. Actually, 
corn fields with low to high fertility--both limed and unlimed--were equally affected 
by blight in 1970.
The only ones who win with rumors like this are the salesmen and the companies they 
represent. * * * * * * * * * *
The above were just a few of the more prevalent rumors rampant in 1970. Let's hope 
they are buried now and forever!
BACKGROUND
Spraying—Does It Pay: E  E. Burns
Until 1970 no work with fungicides to control race T of Helminthosporium maydis had 
been done. Our recommendations during the 1970 season were based on registered fed­
eral tolerances and experience with race 0 only. Very few controlled experiments 
were accomplished in 1970. Overwhelming concern with saving the corn crop resulted 
in no check or control strips in most instances. Conflicting reports indicate that 
control of race T was erratic to very poor.
Since it takes many years to get clearance on new chemicals and since resistance is 
available to both the old and the new race, work on chemical control will be con­
ducted at a limited number of locations only.
EFFECTIVENESS
High-value corn crops in Florida have been effectively protected against southern 
corn leaf blight (caused by race 0) with fungicide sprays. Spraying is not econom­
ical in Illinois unless started when the infection level is low, the plant is in 
the milk stage or younger, and there is sufficient time for it to mature fully.
Suggested fungicides give protection only against new infections. They will not 
eradicate infections already present. Spraying will probably have little effect 
on stalk and ear infections unless the spray coverage is extremely good.
SURVEY
A preliminary survey of 44 major seed-corn companies in Illinois showed that 67 per­
cent did apply fungicides for control of SCLB, 55 percent applied at least two sprays; 
and nearly 85 percent used sprays containing Maneb plus zinc-ion as recommended.
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More people used aerial application than ground application but neither appeared to 
give better control than the other. The best estimate was about 25 percent effec­
tive control. Improved spraying, if used during 1971, will depend upon experience, 
timely application, and good coverage of the plant.
RECOMMENDED FUNGICIDES
The following fungicides may be applied:
Maneb— sweet corn only, 2.4 pounds actual per acre. Do not feed treated forage to 
livestock. The grain can be used for feed.
Maneb plus zinc-ion— field corn and hybrid seed corn, 1.2 pounds actual per acre.
Can be fed (silage or grain) with a seven-day limit after the last application.
Zineb— field corn, 2 to 3 pounds actual per acre. Do not feed treated forage to 
dairy animals or animals being finished for slaughter. Grain can be used for feed.
All fungicides recommended should be applied at intervals of 7 to 10 days with 20 
to 30 gallons of water for ground application or 5 to 10 gallons of water for aerial 
application. Use one pint of surfactant per 100 gallons of water as a wetting agent. 
Take all possible precautions to avoid spray drift.
New Sources of Resistance: A. L. Hooker; D. R. Smith;
S. M. Lim, and M. D. Mnssom
The increased prevalence of southern corn leaf blight in the United States in 1970 
was due largely to the widespread distribution of a new race, which we have named 
race T, of the fungus causing the disease, Helminthospoviwn maydis.
The race is unique in that a majority of the plant resistance to it resides in the 
cytoplasm rather than in the nucleus as is the case with most diseases. Most nor­
mal cytoplasms (not male-sterile of the T and similar types) give high resistance.
Many cytoplasms for male-sterility are also highly resistant. These include the C,
S, EK, I, M, ML, MY, PS, RB, R, TA, TC, VG, J, B, D, F, G, H, W, IA, K, SD, CA, ME, 
and L types. All 26 of these cytoplasms for male-sterility were released to the 
public by the Illinois Agricultural Experiment Station and the U.S. Department of 
Agriculture in September and October, 1970. They offer alternatives to T cytoplasm 
for seed production by the male-sterile system.
Partial resistance within T cytoplasm for resistance to race T exists. It is genetic 
in nature and quantitative in expression. The best-known genetic resistance to race T 
is inferior to cytoplasmic resistance.
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NEW  HERBICIDE DEVELOPMENTS
M L. Knake
AAtrex 4L will be available in 1971 in limited quantity. This fluid formulation 
of AAtrex will be available in cardboard cartons with 4 pounds of active ingredi­
ent per gallon. Each gallon will contain the same amount of active ingredient as 
a 5-pound bag of AAtrex 80W. The 4L may be considered more convenient to handle 
but will be more costly. The 4L will still need good agitation, and if it is 
allowed to settle, it may be even more difficult to resuspend than the 80W. Per­
formance of both formulations appears to be comparable.
Bladex clearance for corn is anticipated for 1971. This triazine herbicide will 
be formulated as an 80-percent wettable powder. C o m  tolerance appears to be 
satisfactory for preemergence applications. Especially on soils with over 3 per­
cent of organic matter, rates may need to be slightly higher than 1 pound of prod­
uct for each 1 percent of organic matter. Compared to AAtrex, Bladex may sometimes 
give slightly better control of some annual grasses than AAtrex but a little less 
control of some broadleaf weeds such as pigweed. Length of control and residual 
activity are less than with equal rates of AAtrex. Bladex will be only for 
surface application at planting or soon after and not for use as a preplant incor­
porated or postemergence treatment. Combinations of Bladex with some other 
herbicides look promising for the future.
Preforan was previously cleared for use on soybeans raised for seed. Broader 
clearance is anticipated for 1971. Preforan is formulated as a liquid with 3 
pounds of active ingredient per gallon for use at 5 to 6 quarts per acre broad­
cast or porportionately less banded. It is also formulated as a 15-percent gran­
ule for use at a rate of 25 to 30 pounds of granules broadcast or proportionately 
less banded.
There is some indication that granules may not be as effective as the spray. Pre­
foran should be applied to the soil surface at or shortly after planting. It con­
trols annual grasses such as foxtails. Control of pigweed and smartweed is 
relatively good, and control of jimsonweed, ragweed, and lambsquarter is fairly 
good. Control of annual momingglory and cocklebur is usually not very good, and 
lack of velvetleaf control is very evident. Soybean tolerance appears to be rela­
tively good. Soybeans may sometimes show a little early effect from Preforan, but 
usually overcome this rather well.
Noraben is a combination of norea and Amiben. Norea is a substituted urea herbi­
cide related to Lorox. Norea, under the name Herban, is used as a sorghum 
herbicide. Noraben seems to be similar in performance to Amiben, but weed control 
is sometimes slightly less than with Amiben.
Basamaize is a new herbicide which performs somewhat like Ramrod and Lasso. 
Tolerance of corn and soybeans appears to be relatively good. Basamaize provides 
good control of annual grass weeds and will likely be of interest in combinations. 
Commercial availability for 1971 is not expected.
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Shamrox is a combination of Dacthal and Lorox. Dacthal might improve grass con­
trol, and Lorox might improve broadleaf weed control. This combination is for­
mulated as a wettable powder, and the amount of wettable powder needed per acre 
is considered relatively high.
Treflan preplant-incorporated followed by Lorox as a surface application was one 
of the more promising treatments in soybean research trials in 1970. The two 
herbicides should be applied separately and not tank-mixed, since Treflan needs 
incorporation and Lorox should not be incorporated.
Maloran is similar chemically to Lorox. However, compared with Lorox about 1-1/2 
times as much Maloran seems to be required for similar performance. Both corn tol­
erance and soybean tolerance are limited. Primary adaptation would probably be on 
soils with less than 3 percent of organic matter. Maloran has been considered for 
com but would likely have more potential for soybeans, possibly in combinations.
Outfox is a new triazine herbicide for postemergence application to weeds in com. 
It will probably be formulated as 1 pound of active ingredient per gallon in oil 
for use at a rate of approximately 1 gallon per acre. Some early stunting of com 
may sometimes occur. Outfox had an experimental label in 1970, and broader clear­
ance is pending for 1971. Distribution will likely be rather limited in 1971.
Coriben is a new experimental combination of Amiben and atrazine. Com tolerance 
should theoretically be better than with a full rate of Amiben alone, but the 
possibility of corn injury is not completely eliminated. Amiben might improve 
grass control.
Amilon is a combination of Amiben and Lorox. Theoretically, Lorox might offer some 
improvement in control of velvetleaf, jimsonweed, and cocklebur, and Amiben may 
stregthen grass control. Control of annual momingglory should not be expected. 
More field evaluation is needed.
Dynoram and Premerge 21 are combinations of Amiben and "dinitro." The "dinitro" 
may improve control of cocklebur and annual momingglory and possibly jimsonweed 
and velvetleaf.
Sutan and atrazine will again be formulated as a wettable powder combination with 
36 percent of Sutan and 12 percent of atrazine. Even though there were some com­
ments in 1970 about this formulation being a little inconvenient, performance ap­
pears comparable to the tank-mix combination.
Naphthalio anhydride is a new experimental chemical used to treat crop seed and 
decrease herbicide injury to the crop. In field trials, this chemical has de­
creased malformation from some herbicides but sometimes seems to cause a little 
loss of vigor and color. If this principle can be successfully developed, it may 
allow more widespread use of some herbicides that now have limited use on certain 
crops because of limited tolerance.
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PUTTING PESTICIDES AND POLLUTION IN PERSPECTIVE
R. L. Metcalf
Man employs pesticides as purposeful environmental contaminants in order to improve 
environmental quality for himself and his domesticated animals and plants. Pesti­
cides are used in agriculture to increase the cost/benefit ratio in favor of the 
farmer and of the ultimate consumer of food and fiber products, the citizen. The 
technology of the use of modem pesticides is an important component of the agri­
cultural revolution of the last 100 years. It has increased the capability of the 
U.S. farmer, who produced food and fiber for about 4 persons in 1850 and 25 persons 
in 1960, to produce for an estimated 46 persons today. In our present era of the 
managed ecology of monocultures, of farm mechanization, and of the complex system 
of food harvesting, processing, distribution, and storage, the use of pesticides 
often represents the slender margin between crop production and crop failure and 
between economic profit and economic loss. In developing countries where food 
supplies are marginal, pesticide use may represent the margin between survival and 
starvation.
Problems of environmental quality inevitably pose conflicts of interest, and the 
use of pesticides has been assailed by conservationists and ecologists as a focal 
point of concern for the preservation of environmental quality. The elements in 
this "pesticide controversy" range over a variety of technological, economic, and 
sociological questions. These include overzealous application of new products and 
techniques, farm labor shortages, lack of appreciation of ecological complexities 
of crop production, failure to develop pest-management strategies and newer selec­
tive and biodegradable pesticides, and the supermarket orientation of food consumers.
PRESENT USE OF PESTICIDES
Commercial pesticides comprise some 300 individual chemical compounds applied var­
iously to crops, agricultural produce, processed and stored foods, soil, water, 
structures, and habitations. Collectively they serve to minimize and control the 
attacks and depredations of agricultural pests. Pesticides are categorized accord­
ing to the type of pest controlled, such as acaricides, fungicides, herbicides, 
insecticides, nematocides, molluscacides, and rodenticides. In the United State 
these pests are estimated to number (1):
bacteria 250 species
fungi 8,000 species
viruses 250 species
weeds 500 species
nematodes 500 species
molluscs 50 species
insects 10,000 species
rodents 200 species
birds 10 species
The annual loss caused by pests of crops, forests, livestock, and agricultural prod­
ucts in the United States has been estimated (2) to be $14,300,000,000 with an
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additional loss of $2,300,000,000 during storage and marketing. On a worldwide 
basis, crop-production losses are estimated to be 14 percent from plant diseases,
12 percent from insects, and 9 percent from weeds, for a total monetary loss of 
$70,000,000,000 to $90,000,000,000 (3). Of immensely greater import is the aggre­
gate loss of more than one-third of all agricultural production, equivalent to food 
for approximately one billion people.
The use of a variety of pesticides and related chemicals is inextricably geared to 
modern agricultural technology: in seed and soil treatments and soil fumigations,
in pre- and post-emergence weed control, in chemical crop control and defoliation, 
in the routine treatment of agricultural plants and animals with acaricides, insec­
ticides, and fungicides, and in post-harvest pest and disease control and preserva­
tion. Modern pesticides have accounted for astonishing gains in agricultural pro­
duction as they reduce the hidden toll exacted by the aggregate attacks of crop 
pests. The average potato yield in the state of New York from 1936 to 1945 under 
the best growing practices and treatment with arsenical insecticides was 110 bushels 
per acre. In 1946 and 1947, the first years that DDT was used extensively to con­
trol potato pests, the average yield was 172 bushels per acre, or an increase of 
56 percent. The soil fumigation of California citrus orchards with dichlorobromo- 
propene to control nematodes increases the yield of lemons by 22 percent and of 
oranges by 33 percent.
The use of systemic insecticides to control the insect vectors of plant virus dis­
eases has increased wheat yields in California’s Imperial Valley by 10 percent. The 
employment of phenoxy acid herbicides in small grains to control weeds has been 
stated to increase grain yields over a 15-year period by more than 800 million bush­
els (4).
Pesticide technology has made it possible to increase the efficiency of farm opera­
tions and has led the way to greater productivity through mechanization of all 
phases of crop production, from planting the seed to harvesting and storing the crop. 
As an example, the ”no-till” concept of corn production has increased yields from 
12 to 15 percent and depends on the increased use of herbicides such as atrazine 
and paraquat to control weeds normally destroyed by cultivation.
THE AGRI-ECOSYSTEM
Ecologically, the use of pesticides is an almost inevitable consequence of the de­
velopment of modern high-production agriculture. Our pure monocultures of com, 
wheat, cotton, or rice, often extending for thousands of contiguous acres, represent 
the highest sort of ecosystem specialization. Compare, if you will, a midwestern 
cornfield with its original predecessor, the tall grass prairie. The cornfield 
ideally contains only a single plant species without any competitors--bacterial, 
fungal, weed, nematode, insect, bird, or rodent pests; while the prairie consisted 
of perhaps a hundred plant species and thousands of associated animals. Through 
the development of the cornfield, man has aimed to maximize the harvestable energy 
of the ecosystem, and this has been achieved at the cost of ecosystem stability.
The extent of the instability of the hybrid cornfield has been dramatically re­
vealed this year in the calamitous attack of the Helrrtinthosporium, southern com 
leaf blight, which destroyed an estimated 15 percent of the U.S. com crop.
Modem agri-ecosystems require large inputs of energy to maintain them in a stable 
state. Pesticides, fertilizers, gasoline for tractors, and electric power for ir­
rigation represent the major energy inputs required for ecosystem stability. Energy 
applied as pesticides is cheaper and far more efficient than the man with the hoe 
or the fly swatter.
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In man’s drive toward increased agricultural productivity, little attention has 
been paid to the broader aspects of the agri-ecosystem and to the sound principles 
of crop rotation developed through agronomic study during the past 100 years. These 
had very beneficial effects in the control of many agricultural pests, both plant 
and animal. Unfortunately, most of them have been almost forgotten today. Newer 
technologies such as the "no-till" concept depart still further from sound eco­
system strategies for agricultural pest management. However much these increase 
crop production, a corresponding price will be paid in need for more pesticides.
The new hybrid varieties of crops which have brought about the "green revolution" 
have also complicated the problems of the agri-ecosystem. These have been bred 
largely for high production characteristics and may exhibit, as we have just wit­
nessed with southern corn leaf blight and com hybrids from Texas T cytoplasm, 
markedly different susceptibilities to various types of pests. Moreover, their 
high production characteristics are effective only under very high levels of fer­
tilization with nitrogen and phosphorus and often with greatly increased reliance 
on pesticides, as with the IR-8 strain of rice.
We are now realizing, somewhat belatedly, that the agri-ecosystem does not exist 
in a vacuum, and the future trends and developments in agriculture must be weighed 
in terms of the total quality of the environment.
PESTICIDES AND THE ENVIRONMENT
Another measure of the value of pesticides to the agricultural industry is the ex­
tent to which they are employed. By this measure these materials have been out­
standingly successful. Table 1 shows U.S. sales of pesticides for the 8-year 
period 1962-1969. The rate of increase in total pesticide use has averaged more 
than 7 percent per year. For herbicides the increase is substantially higher, and 
their use has more than doubled over a 4-year period. In terms of crop applications, 
the U.S. Department of Agriculture estimated in 1966 that of 350 million acres of 
cultivated land, herbicides were applied to 27 percent, insecticides to 12 percent, 
and fungicides to 2.6 percent. In intensively farmed areas the extent of this en­
vironmental contamination is much higher; for example, in Illinois in 1969 herbi­
cides were applied to 42 percent of the farm land and insecticides to 30 percent.
The role of these chemicals in pest control and in crop production has been inten­
sively studied, and their use has become virtually indispensible to modem agri­
culture. Nevertheless, for the majority of the individual pesticide chemicals
3- /Table 1. Pesticide Use in the United States—
Sales in millions of pounds
Year Fungicides Herbicides Insecticides Total
1962 97 95 442 634
1963 93 123 435 651
1964 95 152 445 692
1965 106 184 473 762
1966 118 221 502 841
1967 120 288 489 897
1968 124 318 498 940
1969 127 348 502 983
a/ U.S. Tariff Commission.
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there is only a superficial knowledge of the effects of their long-term use on the 
quality of the environment. On a national level we have developed an impressive 
array of knowledge relating to pesticide contamination of crops, foods, soils, 
animals, and even humans. However, in relation to the immensity of the total prob­
lem, these efforts leave many end points unresolved. Special attention needs to 
be given to the rates of accumulation of pesticides and their breakdown products 
in soils and to the extent of contamination of water resources; to the interrela­
tions between various combinations of pesticides and the soil microflora; to the 
effects of all new compounds on food chains and food-chain organisms, especially 
including wildlife; and to the effects of possible mutagenic and teratogenic 
compounds and their breakdown products upon man (5).
Pesticides are microchemical environmental pollutants; their rates of utilization 
are such that they contaminate soil, water, and food in terms of parts per trillion 
(0.000001 ppm) to parts per million (ppm). For example, a pesticide applied at 1 
pound per acre contaminates the top foot of soil (approximately 4,000,000 pounds) 
to 0.25 ppm. Such pesticide contamination is generally greatly diminished by photo­
chemical oxidations and aqueous hydrolysis and through biochemical degradations in 
microorganisms, plants, and animals in the soil. Nevertheless, detectable amounts 
of the more stable pesticides and of their degradation products enter groundwaters 
through leaching and erosion. Residues of DDT, endrin, and dieldrin in major river 
basins of the United States have been found to range from 5 to 150 ppt (5). Al­
though these levels are well below the suggested water-quality drinking standards 
of 420 ppb for DDT, 1 ppb for endrin, and 17 ppb for dieldrin, micropollution at 
these levels can have grave biological significance as illustrated by the following 
example.
DDT in Lake Michigan provides a remarkable example of the extent to which relatively 
stable lipid-partitioning substances may concentrate through food chains. DDT is 
present in the water of Lake Michigan at about 2 parts per trillion (0.000002 ppm), 
yet it has been shown that bottom muds contain an average of 0.014 ppm, amphipods
0.41 ppm, fish such as coho and lake trout 3 to 6 ppm, and herring gulls (at the 
top of the food chain) as much as 99 ppm. The overall concentration from the water 
is approximately 5 million-fold, and some of the fish in the lake have body residues 
in excess of FDA tolerances for agricultural produce. The long-term effects of 
this process on the biota of the lake are difficult to estimate, but they are likely 
to result in disturbing changes in species composition (6).
The average rate of water retention in Lake Michigan is 30.8 years, and it has a 
volume of 4,871 cubic kilometers (7) so that even if no more DDT were to enter the 
lake from the contaminated watershed around it, the problem would not be corrected 
for several generations. The magnitude of this problem of environmental pollution 
by very stable lipid-partitioning substances is demonstrated by a calculation that 
only about 5 tons of DDT is required to produce the present concentration of DDT 
in solution in Lake Michigan.
The environmental toxicity of mercury has been well documented since the 1953-1960 
Minamata Bay episode in Japan, where 111 persons were reported as poisoned, with 44 
deaths, after consuming fish and shellfish which had accumulated methyl mercury com­
pounds following industrial discharge. Yet the United States seems to have been en­
tirely unprepared for the 1970 disclosures of major environmental pollution by mer­
cury with fish in Lake Erie containing up to 3.5 ppm (8). The average levels were 
well in excess of tentative FDA standards for safety in foods.
Approximately 204,000 pounds of mercury were used in the United States in 1969 for 
the production of alkyl mercury fungicides such as methylmercury dicyandiamide
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(Panogen), and wild game throughout the western United States and Canada has been 
reported to have mercury contamination from this source. Experience in Sweden has 
shown that mercury residues are concentrated in eggs, to average values of 0.029 
ppm for eggs from hens feeding on wheat bran from plants treated with mercury seed 
dressings (9). At this level, daily consumption of two eggs would result in the 
intake of mercury above the FAO/WHO safe tolerance. The banning of the use of mer­
cury seed dressings in Sweden in 1966 has resulted in a progressive decrease in the 
mercury content of eggs. It should be evident that mercury is a very dangerous 
environmental pollutant. Organomercurials are especially toxic and prone to eco­
logical magnification, but it has been shown recently that mercury metal and in­
organic salts can be converted anaerobically to dimethyl mercury, which is lipid- 
soluble and accumulative (10). This provides a mechanism for the environmental 
circulation and concentration of mercury.
Estuarine waters, especially those containing oysters, shrimp, and other sea food 
particularly vulnerable to pesticides, are of great concern because of pesticide 
accumulations from agricultural dispersions and drainage. In nine California es­
tuaries, the shellfish exposed to pesticide runoff were found to contain as high 
as 11,000 ppb of DDT, dieldrin, and endrin, while those geographically isolated 
from agriculture generally contained less than 100 ppb.
Pesticide residues quite obviously contaminate the air by drift from agricultural 
applications, by wind erosion, and by codistillation with water.
The persistence of many pesticides has made possible the development of new agri­
cultural techniques such as preemergent herbicides, soil insecticides, and seed 
treatments. The values shown in Table 2 give an indication of the relative per­
sistence in soils of various types of pesticides. Difficulties have been encountered 
with residues of heavy-metal pesticides containing lead and arsenic, which were used 
extensively for 20 to 30 years in apple orchards and tobacco farms. Compounds of 
these elements are intrinsically deleterious to life when solubilized sufficiently 
to enter living systems. More than 3,500 pounds of lead arsenate was applied to 
a commercial orchard in Washington over a 25-year period and was found to accumu­
late in soil at levels which were seriously injurious to cover crops. Tobacco 
soils in North Carolina have accumulated arsenic up to 5 ppm. Many years are re­
quired for the levels of lead and arsenic in such soils to return to normal values.
g/
Table 2. Persistence of Pesticides in Soils—
Approximate half-life, years
Lead, arsenic, copper, mercury 10-30
Dieldrin, BHC, DDT insecticides 2-4
Triazine herbicides 1-2
Benzoic acid herbicides .2-1
Urea herbicides .3-.8
2,4-D; 2,4,5-T herbicides .1-.4
Organophosphorus insecticides .02-.2
Carbamate insecticides .02-.1
a./ Metcalf and Pitts (13).
The persistent herbicides sometimes show disconcerting tendencies to render soils 
sterile to plant growth long after their usefulness was expended. This is particu­
larly true where use patterns are abruptly changed.
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FUTURE OF PESTICIDES
Pesticides will be used for the foreseeable future. This is the collective judgment 
of the Jensen Committee on Persistent Pesticides, National Academy of Sciences (11)3 
which stated "For most purposes, nonchemical methods of control are not expected 
to supplant the use of chemicals in the foreseeable future"; and of the Mrak Com­
mission of the Secretary of Health, Education, and Welfare (5), which said, "Our 
need to use pesticides and other pest control chemicals will continue to increase 
for the foreseeable future." This virtual indispensibility does not, however, con­
tinue to give license to utilize pesticides on an infinitely increasing scope or 
to use them irresponsibly with regard to the quality of the environment. It seems 
clear that changes must be made in pest-control practices and in some cases in the 
nature of pesticide chemicals themselves if the agricultural industry is to main­
tain public confidence in its practices and to observe an appropriate and respon­
sible regard for public health and environmental quality. The more immediate and 
obvious changes demanded are:
(1) Prescription pesticides. Most pesticides are at least as dangerous to human 
health as pharmaceuticals. Their scale of production is about 100-fold greater, 
and they pose an infinitely greater hazard to environmental quality. Because 
of the intricacies of agricultural ecology, the proper use of pesticides is 
substantially more complex than the use of pharmaceuticals. It is sheer folly 
to continue to allow the unrestricted and indiscriminate purchase and applica­
tion of pesticidal chemicals on an ever-increasing scale; while at the same 
time our society continues to regulate ever more closely the purchase and 
utilization of pharmaceuticals. The misuse and abuse of pesticides can best
be prevented by prescription sale and supervision of use by trained plant- 
pest-control specialists or phytopharmacists.
(2) Pest management or integrated control. Successful pest-control practices that 
observe an appropriate concern for environmental quality require a broad knowl­
edge of applied ecology. The recent National Academy of Sciences Publication 
Insect-Pest Management and Control (12) states, "Use of pesticides can be the 
very heart and core of integrated systems. Chemical pesticides will continue 
to be one of the most dependable weapons for the entomologist for the foresee­
able future. There are many pest-control problems for which the use of chem­
icals provides the only acceptable solution. Contrary to the thinking of some 
people, the use of pesticides for pest control is not an ecological sin. Where 
their use is approached from the sound basis of ecological principles, chemical 
pesticides provide dependable and valuable tools for the biologist. Their use 
is indispensible to modern society." To use pesticides in pest-management 
programs requires the intelligent manipulation of nature for man's benefit and 
is akin to modern approaches in fisheries management and wildlife management. 
Pest-management programs require detailed information about the ecology of the 
pest and its environment, the economic threshold of pest populations, and the 
quantitative behavior of epizootics. The successful practice of pest manage­
ment requires:
Direction of programs by highly trained plant-pest-control specialists.
Replacement of regularly scheduled "routine" pesticide applications by appli­
cation based on population assessment and knowledge of economic thresholds.
Recognition that many crops can tolerate substantial levels of pest infestation 
without economic loss.
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Abandonment of unnecessary pesticide treatments and particularly those rou­
tinely applied in regional "eradication" programs for pests.
Changes in agronomic practices to make pest control an integral part of crop 
production through use of selected crop varieties, cultivation practice, plant­
ing patterns, crop rotations, etc.
(3) Development of selective and biodegradable pesticides. Most of the chemicals 
widely used for agricultural pest control usually have been selected on the 
basis of optimum effectiveness to the pest and maximum persistence. Some, but 
not enough importance has been placed on the highest possible safety or selec­
tivity to humans and higher animals and not enough has been known before ex­
tensive use about the ultimate quality of the environment. The present severe 
criticism and public disenchantment with the use of pesticides are proof that 
this must change. Safety to farm workers and consumers and to the environ­
ment must become equally important criteria in the development and marketing 
of pesticides along with performance and persistence. The agricultural and 
pest-control industries must resurvey present pesticides and their uses in 
accord with these standards.
There are many potentially useful products developed during the past 20 years that 
have never been widely used because they cost a little more to produce or were a 
little less effective against the pest than the compounds which ultimately received 
maximum development. A number of these should be resurrected. Possibilities in­
clude the replacement of DDT with such persistent yet biodegradable analogues as 
methoxychlor, ethoxychlor, and methylchlor; the possible replacement of heptachlor 
and aldrin with very safe and biodegradable dihydro-heptachlor; the replacement of 
the extremely toxic parathion and methylparathion with their much safer relatives, 
fenthion, fenithrothion, dicapthon, ronnel, bromophos, and iodophenphos. The re­
sidual behavior of many of the highly persistent triazine and benzoic acid herbi­
cides suggests that biodegradability be given much broader consideration in selec­
tion of compounds for use.
Some compounds are of such high toxicity to humans and higher animals that they 
should not be developed at all. No matter how these are handled they are almost 
certain to produce sickness and death in some unsophisticated users and in inno­
cent bystanders, especially children and pets. Safer and more selective analogues 
are available in every case known to the writer.
Pesticides containing the heavy metals mercury, arsenic, lead, and tin should not 
be used in any application where they can contaminate the environment. Such con­
tamination is virtually irreversible and may have almost unpredictable consequences. 
Biodegradable and effective substitutes can be developed for all such compounds.
An intensified search should be made for new pesticides that emphasize high speci­
ficity to the pest, biodegradability in individual organisms and in the environment, 
and safety to applicators and consumers. Many leads exist such as the hormone mimics 
of insect juvenile and molting hormones, the various phytohormones, and viral and 
bacterial toxins. From these and from other potential discoveries about sites of 
action and modes of degradation, will come the pesticides of the future.
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INSECT POPULATION MANAGEMENT: 
A LOOK TO THE FUTURE
W. H. Luckmann
The layman may be somewhat disenchanted with today's scientist, blaming him for 
either creating problems or identifying new ones associated with the environment. 
This is particularly true with pesticides and pest control. Certainly, no one ques­
tions that a quality environment is essential to the survival of mankind, but con­
sidering all aspects of environmental contamination, pesticides are only minor ele­
ments . That they have received more than their share of attention is a tribute to 
the awareness and concern of the scientist.
Two broad but closely related areas, pesticides and pest control, are of concern in 
environmental quality, and agriculture is associated with the concern as a major 
user of pesticides. Of the two areas, pesticides, especially the persistent ones, 
have received greatest attention and documentation. Pest control is equally impor­
tant, since it usually includes the use of a pesticide, and here the data and em­
phasis are lacking for many pesticides despite the fact that problems with insecti­
cides during the last two decades have demonstrated conclusively that ad hoc ap­
proaches to pest control are inadequate. As many researchers have shown, ad hoc 
programs that depend on insecticides alone can eventually lead to a complete break­
down in plant protection. These conclusions are well documented by the development 
of many pests highly tolerant of or resistant to insecticides, the rapid resurgence 
of pest populations requiring more frequent applications or higher dosages, 
and the evolution of secondary pests toprimary pest status through the elimination 
of parasites and predators. These adverse effects are convincing enough that a 
broad-based management approach is necessary.
The recent series of reports of the National Academy of Sciences on "Plant Disease 
Development and Control," "Weed Control," "Insect-Pest Management and Control," 
"Control of Plant-Parasitic Nematodes," and "The Vertebrates That Are Pests: Prob­
lems and Control," are outstanding in defining the principles of control where these 
are established and in calling attention to effective procedures where true prin­
ciples are not yet established. The basic premise is that pest-control systems 
must be developed that manage a pest, and in which the system and management are 
based on sound biological or ecological principles. That all of ecology and all of 
the system must be known first is a fallacy, as illustrated by the behavioral ap­
proach to control of the tsetse fly in Africa. This pest was eradicated from an 
area of 35 square miles by spraying 3-percent aldrin on resting sites. These 
sites were restricted to trees, and specifically to the undersides of branches be­
tween 4 and 9 feet above ground, having a diameter of 1 to 4 inches, and inclined 
less than 35° from the horizontal. In many instances not more than a foot or so of 
the underside of a branch required treatment. This is an example of a single-factor 
approach, using only an insecticide but basing treatment on the resting behavior 
of the insect.
For the past three years, Illinois orchardists have successfully used a management 
program for control of leaf-feeding mites on fruit trees. Early in the season, 
destructive phytophagous mites are suppressed with a miticide. Predaceous mites,
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which appear somewhat later, develop on the suppressed population and provide ex­
cellent control the remainder of the season. The early miticide treatment is de­
liberately aimed at suppressing mites rather than eradicating them, and insecticides 
that do not kill the predaceous mites are used f or controlling other insect problems 
on fruit. The above is a two-factor approach, utilizing both insecticides and 
predators.
A similar program to synchronize the pest and its parasite has been developed for 
the alfalfa weevil and the wasp that parasitizes it. An insecticide is applied late 
in the fall or very early in the spring to suppress adult alfalfa weevils and retard 
egg laying so that the majority of the weevils develop during the spring when the 
wasp parasite is abundant. In addition, strip cutting is recommended to provide 
food and shelter for parasites and predators during harvest. The above is an ex­
ample of a multi-factor approach, utilizing insecticides, parasites, and alternate 
cutting to manage the pest.
Perhaps the most important single objective in developing pest-control systems is 
to base use of pesticides on sound principles involving the biology and ecology of 
the pest. We have not always done this in the past, usually because of our lack of 
fundamental knowledge about the pest. In the future we will emphasize pest- 
management research and extension programs calling for the integration of pesti­
cides, predators, parasites, diseases, crop- rotations, resistant plants, or other 
factors to provide justifiable guidelines for agriculture in Illinois. In my opin­
ion, to disregard this approach could result in complete prohibition of pesticides 
for agriculture. The ad hoo program, the single approach having no other factor by 
which its validity can be tested, can only bring more and tighter restrictions on 
the use of pesticides.
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DAMAGE TO PLANTS BY AIR POLLUTANTS
j\l C. Shuttleff
Almost 200 million tons of air pollutants are released into the atmosphere over the 
United States each year. Over 60 percent of this total comes from gasoline-powered 
vehicles, primarily automobiles, trucks, and aircraft; all types of industry con­
tribute approximately 17 percent; electric power plants 14 percent; space heating 
for homes, apartments, and offices about 6 percent; and refuse disposal--both pri­
vate and commercial--3 percent.
Injury to plants is most common near cities, electric power plants, areas where mo­
tor vehicle traffic is heavy, smelters, refineries, pulp and paper mills, inciner­
ators, refuse dumps, and industries that produce brick, pottery, cement, aluminum, 
metals, acids, aldehydes, ceramics, glass, phosphate fertilizers, paints and stains, 
rubber, soap and detergents, and a wide range of other chemicals.
The damage caused by air pollution is usually most severe during warm, clear, humid 
weather when the air is stagnant and barometric pressure is high. Such conditions 
are most common during air inversion when warm air aloft traps cooler air at ground 
level.
Injury to plants from air pollution is easily confused with many things, such as 
diseases caused by microorganisms and viruses, insect and mite damage, genetic dis­
orders, nutritional deficiencies or toxicities, misuse of pesticides and other chem­
icals by man, and the adverse effects of temperature, water, and wind.
Since plants usually show symptoms of air pollution injury before effects are noted 
by humans or animals, scientists are now using plants to monitor air pollutants to 
determine their early presence, geographical distribution, and their concentration, 
and to provide direct identification based on plant species and varieties (cultivars) 
injured.
As far as damage to crop and ornamental plants is concerned, the more important pol­
lutants are sulfur dioxide, hydrogen fluoride, chlorine, ozone, peroxyacetyl nitrate 
or PAN, ethylene, and nitrogen dioxide.
Table 1 summarizes major air pollutant sources, symptoms produced, type of foliage 
affected, injury thresholds, and chemical analyses.
For a more complete discussion of the subject, including pictures of typical injury 
to leaves and flowers caused by the major pollutants, listings of very sensitive and 
somewhat resistant plants, control measures, and selected readings, see "Plant Dam­
age From Air Pollution," available from the Department of Plant Pathology of the 
University of Illinois at Urbana-Champaign.
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K>NJ Table 1. Summary of Pollutants, Sources, Symptoms, Vegetation Affected, 
Injury Thresholds, and Chemical Analyses§/
Pollutants Sources Symptoms
Type of leaf 
affected
Iniury thresholdk/ 
ppm Sustained 
or ppbiL' exposure
Chemical analysis 
for pollutants 
in plants
Sulfur
dioxide
( s o 2)
Combustion of coal, fuel 
oil, and petroleum
Bleached areas between 
veins, bleached margin, 
chlorosis, growth suppres­
sion, early abscission, 
and lower yield
Middle-aged 0.3 ppm 8 hours d/
Hydrogen
fluoride
(HF)
Phosphate rock processing, 
aluminum and fiberglass 
industry, iron smelting, 
brick and ceramic works
Tip and margin burn, 
chlorosis, dwarfing, leaf 
abscission, and lower 
yield
Mature 0.1 ppb 5 weeks Distillation 
and titration
Chlorine
(C12)
Leaks in chlorine storage 
tanks; hydrochloric acid 
mist
Bleaching between veins, 
tip and margin burn, and 
leaf abscission
Mature 0.10 ppm 2 hours d/
Ozone
< o 3 )
Photochemical reaction of 
hydrocarbons and nitrogen 
oxides from fuel burning, 
refuse burning, and evap­
oration of petroleum prod­
ucts and organic solvents
Fleck, stipple, bleaching, 
bleached spotting, growth 
suppression, and early ab­
scission; tips of conifer 
needles turn brown and die
Old, pro­
gressing to 
young
0.03 ppm 4 hours None
Peroxy-
acetyl
nitrate
(PAN)
Same sources as Ozone Glazing, silvering, or 
bronzing on lower sur­
face of leaves
Young 0.01 ppm 6 hours None
Ethylene Incomplete combustion of 
(H2C-CH2) coal, gas, and oil for 
heating, and auto and 
truck exhaust
Sepal withering, leaf ab­
normalities; flower drop­
ping and failure of flower 
to open properly
(Flower) 0.05 ppm 6 hours None
Nitrogen
dioxide
( n o 2)
High-temperature combus­
tion of coal, oil, gas, 
and gasoline in power 
plants and internal com­
bustion engines
Irregular white or brown 
collapsed areas between 
veins and near leaf mar­
gins
Middle-aged 2.5 ppm 4 hours None
a/ Taken from Air Pollution Injury to Vegetation, National Air Pollution Control Administration Publication No. AP-71. 
b/ Metric equivalent based on 25° C. and 760 mm. mercury. 
cj ppm = parts per million; ppb = parts per billion.
d_/ Chemical analysis often is not reliable for diagnosing chloride or sulfate accumulation in leaf tissue because undamaged 
plants often contain higher concentrations of these pollutants than are found in damaged plants.
STATUS OF 2,4-D, 2,4,5-T, SILVEX, AND MCPA HERBICIDES
C. S. Williams
The herbicide 2,4-dichlorophenoxyacetic acid (2,4-D) was developed in the mid-forties 
and was the forerunner of a group of phenoxy herbicides that have been instrumental 
in the control of broadleaved weeds in food crops and undesirable brush species on 
industrial rights-of-way. In addition these products have contributed immeasurably 
to beef production by controlling weeds and brush on pasture and rangeland, resulting 
in increased grass production and corresponding increase in carrying capacity for 
livestock.
Besides 2,4-D, 2,4,5-trichlorophenoxyacetic acid (2,4,5-T), 2-(2,4,5-trichlorophe- 
noxy) propionic acid (silvex or 2,4,5-TP), and 2-methyl-4-chlorophenoxy acetic acid 
(MCPA) are major phenoxy products of similar chemical structure, as shown below, 
but with unique characteristics of their own with respect to species controlled 
and crop selectivity.
COOH COOH
Cl Cl
2,4-dichlorophenoxyacetic acid 2,4,5-trichlorophenoxyacetic acid
Cl Cl
2- (2,4,5-trichlorophenoxy)- 
propionic acid
2-me thy1-4-chlorophenoxyacetic 
acid
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CHRONOLOGY OF EVENTS
Over the years there has been considerable improvement in phenoxy herbicides and 
their use. Development of new formulations, performance information, crop safety, 
timing of application, spray equipment, toxicology, use hazards, and environmental 
implications have contributed to both better products and specific directions for 
use.
These herbicides are not protected by patents, so seven commercial companies were 
manufacturing one or more of the four phenoxies (2,4-D, 2,4,5-T, silvex, MCPA) at 
the time when the USDA announcement to abolish the no-residue status was issued on 
April 13, 1966. Basic manufacturers included: Diamond, Dow, Hercules, Monsanto,
Rhodia (then Chipman), Thompson, and Thompson-Hayward. These companies joined to 
form the Industry Task Force on Phenoxy Herbicide Tolerances (ITFPHT). The chro­
nology of major events associated with this has been as follows:
April 13, 1966
USDA announcement to abolish no-residue status--industry must comply by obtaining 
tolerances for residues in all treated food and feed products and byproducts by 
December 31, 1970.
August 23, 1966
Industry Task Force on Phenoxy Herbicide Tolerances was formed to handle 2,4-D,
2,4,5-T, MCPA, and silvex.
December, 1967
Submitted petitions to FDA for tolerances of 2,4-D, 2,4,5-T, silvex, and MCPA cov­
ering all food crop uses listed at that time in the USDA Summary of Registered Ag­
ricultural Chemical Uses. Extension of registration was requested for uses of these 
herbicides in pasture and rangeland.
April, 1968
Industry Task Force advised of inadequacies in the petitions plus requirement for 
information on all metabolites of the herbicides that might occur as residues in 
foods.
September, 1968
Review of literature on metabolism submitted to resolve metabolite question.
During 1968 programs were established to determine on which crops additional work 
would be undertaken and what specific projects would be done by each company in 
the Task Force.
October 29, 1968
Industry Task Force requested extension for continued use of 2,4-D, 2,4,5-T, silvex, 
and MCPA on pastures and rangeland. Extension was granted until January 1, 1970.
January 31, 1969
Use of 2,4-D, 2,4,5-T, and silvex on aquatic sites extended to January 1, 1970.
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Crop samples for residue analyses were collected during summer and fall of 1969.
Protocols for milk and meat studies were established during 1969. It was decided 
that analyses of animal tissues would include the phenol corresponding to each 
phenoxy compound. Dow handled dairy cattle feeding and milk analysis for all four 
phenoxies and began feeding February, 1970.
USDA was scheduled to handle feeding of phenoxies to beef cattle and sheep during 
winter, 1969-70.
October 29, 1969
The Office of Science and Technology issued statement on teratogenic hazard of
2.4.5- T, based on work by Bionetics Research Laboratory.
December 22, 1969
Phenoxy registration for rangeland use extended until January 1, 1971, except for
2.4.5- T. Dow undertook feeding of 2,4,5-T to beef animals.
December 31, 1969
Petition for tolerances of 2,4,5-T in food crops was withdrawn by Industry Task 
Force since tolerances could not be established by January 1, 1970, the deadline 
set by the Office of Science and Technology.
January 19, 1970
Registration of 2,4-D, silvex, and MCPA extended by USDA for use on food crops un­
til January 1, 1971.
March 4, 1970
Registration of 2,4,5-T was also extended until January 1, 1971, for use on apples, 
blueberries, grains, pastures, rangeland, rice, and sugarcane.
April 15, 1970
Results of additional work on teratogenic properties of 2,4,5-T prompted suspension 
by USDA of 2,4,5-T for aquatic and home uses.
May 1, 1970
Cancellation by USDA of 2,4,5-T for use on food crops; uses on pasture, forests, 
and industrial areas not affected.
May 28, 1970
Dow appealed the cancellation of 2,4,5-T for use on rice. Hercules and Amchem also 
appealed cancellation for rice usage. Each company could appeal only crops listed 
on their labels for 2,4,5-T products. The appeal is to be reviewed by an advisory 
committee appointed by the National Academy of Sciences.
June 16, 1970
USDA began the beef feeding studies scheduled to have been done the previous winter.
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November 24, 1970
Crop residue work completed. Milk analysis completed. Meat analyses under way. 
Completed data will be submitted as amendment to petitions prior to December 31, 
1970.
To date, no official notice has been received concerning appointment of National 
Academy of Science advisory committee to review the appeal on the cancellation of 
rice.
REGISTRATION STATUS
Tolerances have been established for 2,4-D in apples, barley, grapefruit, lemons, 
oats, oranges, pears, rye, and wheat. There is also a tolerance for the sodium 
salt of 2,4-D in asparagus.
Data originally submitted with the petitions in December, 1967, are expected to be 
sufficient for 2,4-D in blueberries, cranberries, grapes, and raspberries; for sil- 
vex in apples, pears, and prunes; and for MCPA in peas. Data on residues in grass 
include that from previous work and from 1970 residue samples additionally analysed 
by Dow for support with respect to pasture and rangeland usage.
The Industry Task Force supported the following work for determining residues:
2,4-D 3J 4, 5-T SiIvex MCPA
Corn + + - -
Rice + + + +
Flax - - - +
Small grains Tolerances
(barley, oats, rye, wheat) granted - - +
Sorghum + - - -
Sugarcane + + + -
Milk + + + +
Meat + + + +
For virtually all of this work, new analytical methods had to be developed that
would permit analyses down to 0 .1 ppm phenoxy acid in crops and to 0.05 ppm acid
or corresponding phenol in the animal tissues and milk.
For present registered uses, residue analyses indicate <0.2 ppm for all phenoxy 
acids in all crops at time of harvest.
The phenoxies were fed at levels of 30, 100, and 300 ppm for two weeks and at 1,000 
ppm for three weeks in the total diet of dairy cows. Milk was collected and analysed 
for residues. Grazing restrictions compatible with levels of phenoxies in milk as 
related to levels in forage remain to be determined. There was no evidence of ac­
cumulation of phenoxies in the cream.
At time of this writing, December 1, 1970, analyses are being run on samples of 
muscle, kidney, liver, and fat of beef animals. Data are expected to be available 
prior to December 31, 1970.
Amendments to the petitions for tolerances for 2,4-D, silvex, and MCPA will be sub­
mitted to the appropriate agency in charge, including uses in pasture and rangeland. 
The 2,4,5-T petition will be reactivated; deadline for this compliance will be ac­
complished prior to December 31, 1970.
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TOXICOLOGY
Negligible residue tolerances can be obtained, judging by information from 90-day 
toxicology studies in two species of mammals. However, tolerances at higher (per­
missible) residue levels require two-year feeding studies on rats and dogs, plus 
fertility and reproduction studies on rats. At the time the phenoxy herbicides 
were developed, these long-term feeding studies were not necessary since these 
compounds were registered on a no-residue basis.
FDA has conducted two-year feeding studies on 2,4-D, including reproduction and 
fertility studies. Dow has conducted two-year feeding studies on silvex but not 
reproduction or fertility studies.
Ninety-day feeding studies have been run on rats and dogs for 2,4-D, 2,4,5-T, sil­
vex, and MCPA. The no-ill-effect levels are:
Approximate n o - i l l - e f f e c t  le v e ls  (mg/kg/day)2^4-D 2j4;5-T  S ilv e x  MCPA
Rats 30 30 5-10 16
Dogs 10 5 7 8-10
Based on single oral doses in rats, 2,4-D, 2,4,5-T, silvex, and MCPA are classed 
as "slightly toxic" with LD50 values ranging from 300 to 700 milligrams per kilo­
gram of body weight.
2.3.7.8- TETRACHLORODIBENZO-P-DIOXIN
The word teratology has recently become much more familiar. It was tied to 2,4,5-T 
when studies by Bionetics Research Laboratory implied that 2,4,5-T was teratogenic 
(producing malformed fetuses) in mice and rats. Subsequent studies have shown that 
a potential toxic contaminant--2,3,7,8-tetrachlorodibenzo-p-dioxin--is responsible 
for the findings attributed to 2,4,5-T. The sample of 2,4,5-T employed in the Bio­
netics study contained 27 ppm 2,3,7,8-tetrachlorodibenzo-p-dioxin.
Additional studies have shown that oral administration of 2,4,5-T containing <1 ppm
2.3.7.8- tetrachlorodibenzo-p-dioxin produced no teratogenic effects on rats, rabbits, 
or mice. The obvious concern is to produce 2,4,5-T without the contaminant.
The 2,3,7,8-tetrachlorodibenzo-p-dioxin can be formed in the manufacture of the pre­
cursor 2,4,5-trichlorophenol. The conditions required for its formation are high 
temperatures and basic conditions. This can occur in the alkaline hydrolysis of
1,2,4,5-tetrachlorobenzene to the trichlorophenol.
No detectable dioxins have been observed in 2,4-D. This is due to the fact that 
the precursor 2,4-dichlorophenol is made by direct chlorination of the phenol and 
not by alkaline hydrolysis of 1,2,4-trichlorobenzene.
To date analytical methods have been developed and validated for a method sensiti­
vity of 0.5 ppm for 2,3,7,8-tetrachlorodibenzo-p-dioxin in 2,4,5-T acid. With proper 
manufacturing controls, there is no problem in producing 2,4,5-T with no 2,3,7,8- 
tetrachloro-p-dioxin as indicated by these analytical methods.
THE FUTURE
By December 31, 1970, the Industry Task Force on Phenoxy Herbicide Tolerances will 
have furnished to FDA the supplemental residue data necessary for the continued
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evaluation of the petitions to establish negligible residue tolerances' for 2,4-D,
2,4,5-T, silvex, and MCPA on the appropriate food crops and meat and milk tissues. 
Registrations (USDA) are expected to remain in force.
Data provided to date indicate no hazard and no significant residues in food crops. 
Toxicology data support the use claims. The proper manufacturing of 2,4,5-T should 
alleviate the problems associated with 2,3,7,8-tetrachlorodibenzo-p-dioxin.
The USDA recently stated that prohibiting the use of phenoxy herbicides "would cost 
the U.S. farmers an additional $290 million to maintain current agricultural pro­
duction. In addition, farmers and their families would have to work 20 million more 
hours to control the weeds without these herbicides. For this extra labor, the 
farmers would obtain no additional income."
Several hundred thousands of dollars have been expended over the past several years 
to prove the safety of phenoxy herbicides to man and his environment. From a scien­
tific base, the phenoxy herbicides can contribute economically, efficiently, and 
safely in the future for the control of broadleaved weeds and brush on food crops, 
pasture, rangeland, and noncropland areas as they have for more than 20 years.
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OHIO’S CORN ROOTWORM RESULTS
G. J. Mustek
The northern corn rootworm has become an important pest of corn in Ohio. Its rel­
ative importance has increased as continuous-corn acreages have increased. Since 
the northern corn rootworm is an exclusive pest of corn (i.e., survives only on 
corn), this changed agronomic concept has led to an increase in corn rootworm 
populations. With an increase in continuous-corn acreages, soil insecticide had 
to be repeatedly applied to continuous corn for control of the northern corn root- 
worm. Initially, the chlorinated hydrocarbon soil insecticides (i.e., aldrin and 
heptachlor) were effective against this pest. However, with successive annual ap­
plications of these pesticides to control corn rootworms, failures in control were 
reported. Research showed that the northern corn rootworm had developed resistance 
to the chlorinated hydrocarbons. Therefore, research on control of these resistant 
populations with other groups of insecticides (i.e., organo-phosphorous and carba­
mate groups) was necessary.
Research conducted within the last five years has provided information on the rel­
ative performance of some of the organo-phosphorous and carbamate insecticides. It 
has shown that Bux, carbofuran (Furadan), Dasanit, diazinon, Dyfonate, Mocap, and 
phorate (Thimet) were effective in controlling resistant northern corn rootworm 
larvae.
Within the last two years, research has been directed toward an understanding 
of some of the factors affecting performance of these soil insecticides (place­
ment, timing, method of incoporation, etc.). These data are included in this 
report.
In addition, we, as researchers, have been asked about the effect of corn rootworm 
damage on yield. Information on this subject is included.
PROCEDURES
The insecticides were applied with Gandy granular insecticide boxes, which were 
mounted on a two-row John Deere planter. The effectiveness of the insecticides 
was determined by digging, washing, and evaluating the damage to the root system 
of at least 12 plants per treatment (3 plants per plot with 4 replications). Damage 
was based on root ratings, which were on a scale of 1 to 10 with 1 being no damage 
and 10 being complete destruction of the root system.
RESULTS
Planting Versus Cultivation Study. Bux, carbofuran (Furadan), diazinon, and Lan- 
drin were applied either at planting on May 21, 1970; at cultivation on June 24, 
1970; or as a split application at planting and cultivation. Planting and culti­
vation treatments were applied at 0.375 or 0.75 pound a.i.p.a. (active ingredient 
per acre), based on 40-inch rows. The split application consisted of 0.375 pound 
a.i.p.a. at planting and cultivation (total = 0.75 pound) or 0.75 pound a.i.p.a.
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at both treatment times (total = 1.50 pounds). The results from this study are 
presented in Table 1. From the analysis of these data, it was shown that perform­
ance was related to the method of application and the insecticide.
Table 1. Root-Rating Means for 4 Insecticides Applied at 3 Different Times and at 
2 Application Rates, 1970, Sycamore, Ohio
Time of Application rate, Root-rating
Insecticide application3-/ lb . a.i.p . a. means
Bux Planting .375 3.25
Bux Planting .750 3.42
Bux Cultivation .375 4.25
Bux Cultivation .750 3.67
Bux Pit. + cult. .375 + .375 3.17
Bux Pit. + cult. .75 + .75 3.00
Carbofuran Planting .375 3.00
Carbofuran Planting .750 2.83
Carbofuran Cultivation .375 4.17
Carbofuran Cultivation .750 3.50
Carbofuran Pit. + cult. .375 + .375 2.83
Carbofuran Pit. + cult. .75 + .75 3.00
Diazinon Planting .375 3.84
Diazinon Planting .750 4.25
Diazinon Cultivation .375 3.84
Diazinon Cultivation .750 4.00
Diazinon Pit. + cult. .375 + .375 4.25
Diazinon Pit. + cult. .75 + .75 3.91
Landrin Planting .375 3.58
Landrin Planting .750 3.67
Landrin Cultivation .375 5.65
Landrin Cultivation .750 4.50
Landrin Pit. + cult. .375 + .375 3.67
Landrin Pit. + cult. .75 + .75 3.25
Check . . . •• • 5.94
a/ Planting, May 21 , 1970; cultivation, June 24, 1970.
Table 2 presents the effect of method of application on performance of these soil
insecticides. From these data, insecticides applied at planting or as a combi-
nation at planting and cultivation gave best control of the larvae. Cultivation
treatments alone were not as effective. Hence, for most efficient utilization of
time, effort, and money, it would be concluded that for corn planting :in late May,
the insecticide should be applied at planting. Cultivation treatments should be
made on an emergency basis only.
Table 2. Effect of Method of Application on Perform­
ance of Soil Insecticides, 1970, Sycamore, Ohio
Application method Root-rating means
Planting 3.49 a
Cultivation 4.20 b
Planting + Cultivation 3.38 a
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Of the four insecticides tested, it was concluded that Bux and carbofuran gave the 
best results for this set of variables (Table 3). However, if Bux was used, sta­
tistically diazinon or Landrin would be expected to perforin equally well.
There were no significant differences among rates of application. Under the con­
ditions of this study this could be expected. In a direct comparison of rates of 
application, the root rating for a given rate (0.375 or 0.75 pound) would be the 
average response over the planting, cultivation, and planting + cultivation treat­
ments; therefore, the planning + cultivation or combination treatment applied the 
insecticide at double the original rate (0.75 or 1.5 pounds), so any effects among 
the application rates alone were overshadowed.
Table 3. Performance of 4 Soil Insecticides
in Controlling Resistant Northern 
Corn Rootworms, 1970, SycamorefOhio
Insecticide Root-rating means
Bux 3.46 a b
Carbofuran 3.22 a
Diazinon 4.01 b
Landrin 4.07 b
Incorporation Study. The influence of incorporation of the insecticide with the 
soil on performance of Bux and carbofuran was studied. Each insecticide was ap­
plied at 0.75 pound a.i.p.a. The incorporation devices are 'isted in Table 4; they 
were operated at a ground speed of 4 m.p.h. The insecticide.”, were applied at 
planting on May 26, 1970. The soil was a light-colored clay loam. At the time of 
application, the soil was ideal for incorporation of the insecticides.
The results are presented in Tables 4 and 5. It was concluded that the incorpo­
ration devices did not interact with insecticide. Equivalent control was obtained 
by incorporation of the insecticide with the presswheel,presswheel + chain, John 
Deere scraper blades, experimental tiller, and Richardson wheel. Although 
the Gandy ro-wheel gave the poorest control in this study, it was statistically 
equivalent to incorporation of the insecticides with the presswheel. Insecticides 
incorporated with all of these devices gave better control than the nontreated 
check. In this study Bux and carbofuran had root ratings of 4.98 and 4.43, re­
spectively. Statistically, carbofuran performed better than Bux.
Table 4. Mean Root Ratings for 2 Insecticides and 6 Incorporation Devices, 1970, 
Sycamore, Ohio
Insecticide Incorporation device Root-rating means
Bux Presswheel 5.11
Bux Presswheel and chain 4.00
Bux Experimental tiller 4.22
Bux Richardson wheel 4.27
Bux Gandy ro-wheel 5.22
Bux John Deere scraper blades 3.83
Check • . , 8.27
Carbofuran Presswheel 3.72
Carbofuran Presswheel and chain 3.50
Carbofuran Experimental tiller 3.72
Carbofuran Richardson wheel 3.55
Carbofuran Gandy ro-wheel 5.39
Carbofuran John Deere scraper blades 3.50
Check . . . 7.66
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Table 5. Mean Response for Incorporation Devices, 
1970, Sycamore, Ohio
Incorporation device Root-rating means
Presswheel 4.41 a b
Presswheel + chain 3.75 a
John Deere scraper blades 3.66 a
Experimental tiller 3.97 a
Richardson wheel 3.91 a
Gandy ro-wheel 5.30 b
Check 7.97 c
Tillage Study. Tillage practices have been or are being modified. No-tillage or 
reduced tillage systems of corn production are being recommended by agronomists 
and are being implemented by producers. Many questions have been asked about the 
efficiency of insect control with this new system. To date, little or no infor­
mation has been available on insect control in the reduced or no-tillage system. 
The objective of this study was to determine the effectiveness in the no-tillage 
system of some insecticides recommended for control of northern corn rootworms in 
conventional tillage.
Bux, carbofuran, diazinon, and phorate were evaluated as granular and spray for­
mulations in 3- and 7-inch bands over the corn row at planting on May 26, 1970, at
0.75 and 1.125 pounds a.i.p.a. for the no-tillage and conventional tillage systems. 
The results are shown in Table 6. The statistically significant effects are shown 
in Tables 6 through 10.
From Table 7, it was concluded that for the no-tillage system best control was ob­
tained with a granular formulation of the tested insecticides applied at 1.125 
pounds a.i.p.a. The performance in the no-tillage system was as follows: granular 
insecticide at 1.125 pounds gave better control than granular insecticide at 0.75 
pound, which gave better control than sprays at 1.125 pounds, which gave better 
control than sprays at 0.75 pound a.i.p.a. In the conventional system the same 
results for granular treatments were noted. However, the granular insecticide at 
0.75 pound was equal to sprays at 0.75 and 1.125 pounds a.i.p.a. In further com­
parisons across tillage systems, northern corn rootworm larvae were controlled as 
well in the no-tillage system as in the conventional system. Additional compari­
sons can be made from Table 7, but the most important are those previously listed.
Table 8 presents the performance of the soil insecticides tested in the various 
tillage systems. It was shown that carbofuran performed the best and gave equiv­
alent control in both systems. Phorate performance was best in the no-tillage 
system, whereas Bux performance was best in the conventional tillage system. The 
performance of diazinon was not affected by tillage system.
Another interesting interaction is shown in Table 9. Granular formulations in 
either a 3-or a 7-inch bandof insecticide could be used; if sprays were used, 
however, a 3-inch band would be best.
From Table 10 it was evident that performance was influenced by insecticidal for­
mulation and tillage system. For Bux and diazinon, the granular formulation per­
formed significantly better than the sprays. For carbofuran and phorate, the per­
formance was not related to formulation.
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Table 6. Mean Root Ratings for 2 Tillage Systems, 4 Insecticides, 2 Formulations, 2 Band Widths, and 2 Appli­
cation Rates
No-tillage 
root-rating means Insecticide Formulation
Band width, 
inches
Application rate, 
lb . a. i .p . a.
Conventional tillage 
root-rating means
3.81 Bux Granular 3 .17 3.69
3.62 Bux Granular 7 .75 3.94
3.81 Bux Granular 3 1.125 3.62
3.44 Bux Granular 7 1.125 3.56
4.31 Bux Spray 3 .75 3.94
5.31 Bux Spray 7 .75 4.25
4.25 Bux Spray 3 1.125 4.06
4.44 Bux Spray 7 1.125 3.94
3.25 Carbofuran Granular 3 .75 3.56
3.19 Carbofuran Granular 7 .75 3.56
2.94 Carbofuran Granular 3 1.125 3.25
2.94 Carbofuran Granular 7 1.125 3.12
3.88 Carbofuran Spray 3 .75 3.12
3.81 Carbofuran Spray 7 .75 3.31
3.31 Carbofuran Spray 3 1.125 3.19
3.12 Carbofuran Spray 7 1.125 3.44
3.94 Diazinon Granular 3 .75 3.69
4.00 Diazinon Granular 7 .75 4.06
3.75 Diazinon Granular 3 1.125 3.62
3.31 Diazinon Granular 7 1.125 3.67
4.56 Diazinon Spray 3 .75 4.25
4.37 Diazinon Spray 7 .75 4.50
4.06 Diazinon Spray 3 1.125 4.19
4.19 Diazinon Spray 7 1.125 4.19
3.56 Phorate Granular 3 .75 3.88
3.19 Phorate Granular 7 .75 3.56
3.06 Phorate Granular 3 1.125 3.75
3.25 Phorate Granular 7 1.125 3.62
4.12 Phorate Spray 3 .75 4.31
4.75 Phorate Spray 7 .75 3.81
3.69 Phorate Spray 3 1.125 3.94
3.94 Phorate Spray 7 1.125 4.06
8.12 Check . . . • • . . . 8.78
Table 7. Interaction of Formulation, Rate of Insecticide Application, and Tillage 
System on Performance of Soil Insecticides, 1970, Sycamore, Ohio
Formulation
Application
rate
Tillage
practice
Root-
means
rating
Granular .75 No-till 3.58 b c
Granular 1.125 No-till 3.31 a
Spray .75 No-till 4.39 e
Spray 1.125 No-till 3.88 d
Granular .75 Conventional 3.74 c d
Granular 1.125 Conventional 3.53 b
Spray .75 Conventional 3.94 d
Spray 1.125 Conventional 3.87 d
Table 8. Effect of Tillage System on Performance of 4 Soil Insecticides, 1970, 
Sycamore, Ohio
Insecticide
Tillage
practice
Root-rating
means
Bux No-till 4.12 d
Carbofuran No-till 3.30 a
Diazinon No-till 4.02 c d
Phorate No-till 3.70 b
Bux Conventional 3.88 b e
Carbofuran Conventional 3.32 a
Diazinon Conventional 4.02 c d
Phorate Conventional 3.87 b c
Table 9. Interaction of 
ticides, 1970,
Formulation and Band Width on 
Sycamore, Ohio
Performance of Soil Insec-
Formulation Band width Root-rating means
Granular 3 3.57 a
Granular 7 3.50 a
Spray 3 3.95 b
Spray 7 4.09 c
Table 10. Interaction of Formulation and Insecticide, 1970, Sycamore, Ohio
Insecticide Formulation Root-rating means
Bux Granular 3.69 c
Bux Spray 4.31 d
Carbofuran Granular 3.23 a
Carbofuran Spray 3.40 a b
Diazinon Granular 3.76 c
Diazinon Spray 4.29 d
Phorate Granular 3.48 b
Phorate Spray 3.40 a b
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From this study the following general conclusions could be made. These conclu­
sions are based on the restriction that it is legal to use only the recommended 
rate.
1. In the no-tillage system:
a. Carbofuran gave the best control. It should be applied as a granular formu­
lation in either a 3- or a 7-inch band.
b. Phorate gave next best control. It should be applied in the same manner.
c. Bux and diazinon gave the poorest control in this system, but were signif­
icantly better than no insecticide at all. These insecticides should be ap- 
Pl ied in the manner discussed for carbofuran and phorate.
2. In the conventional tillage system:
a. Again, carbofuran was the best treatment. Granular or spray formulation 
could be used. If a granular formulation is used, it could be applied in 
either a 3- or a 7-inch band, but with the spray formulation a 3-inch band 
should be used.
b. Bux, diazinon, and phorate performed equally well in this system. For Bux 
or diazinon, the granular formulation which is applied in either a 3- or a 
7-inch band should be used. Phorate could be applied in either the spray 
or granular formulation. With the granular formulation, either band width 
would be satisfactory; however, only a 3-inch band should be used with the 
spray formulation.
3. Generally at a late planting date (last of May), the insecticides recommended 
for control of northern corn rootworm in conventionally tilled corn would per­
form satisfactorily in the no-tillage system.
4. Insecticidal performance was related to tillage system (i.e., no-tillage: car­
bofuran > phorate > diazinon = Bux; conventional tillage: carbofuran > Bux = 
diazinon = phorate).
Performance of Recommended Insecticides. The soil insecticides at rates recom­
mended for control of northern corn rootworm were evaluated (Table 11).
From these data the following statistically supported conclusions were made. Bux, 
carbofuran, and Dasanit gave better control of corn rootworm larvae than aldrin, 
diazinon, Dyfonate, and Mocap. Bux, carbofuran, Dasanit, and phorate gave equiv­
alent control. Diazinon, Dyfonate, and Mocap would be expected to give comparable 
control. All of these insecticides gave significantly better control than the 
check or aldrin treatments.
Relationship of Root Rating To Yield. Many questions concerning the efficacy of 
root ratings in ascertaining performance of soil insecticides have been asked. In 
1969, a study was undertaken to obtain some information on this topic. I would be 
the first to admit that many factors can influence this relationship. Crop variety, 
temperature, moisture, soil type, soil interactions with environment, and numerous 
other interactions would affect the magnitude of this relationship. These data are 
intended to show that a definite relationship exists.
To evaluate this relationship, 100 corn plants were selected randomly from a corn 
field, and each root system was removed and rated for rootworm damage. The ratings 
were on a scale of 1 to 6, with 1 being no damage and 6 being at least one node of 
roots destroyed. In addition to the root rating, the ear associated with a par­
ticular root system was weighed.
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Table 11. Comparison of Recommended Soil Insecticides for Control of Resistant
Northern Corn Rootworms, 1970, Sycamore, Ohio
Insecticide
Application rate, 
lb . a. i . p . a.
Root-
means
rating
Bux 1.0 3.42 a
Dasanit 1.0 3.50 a
Diazinon 1.0 4.50 b c
Dyfonate 1.0 4.75 c
Carbofuran .75 3.16 a
Aldrin * 1.0 9.50 d
Mo cap 1.0 4.58 b c
Phorate 1.0 3.75 a b
Check ... 8.17 d
From the linear-regression analysis, a significant relationship was shown. Although 
there were variations in the range of ear weights within each root-rating category, 
a consistent pattern was shown. Figure 1 shows this relationship. A one-unit in­
crease in root rating, which was based on the average of several plants, would de­
crease yield on the average about 14 grams per ear or 9.25 bushels per acre (based 
on 18,000 stalks per acre). Consequently, a reduction of 0.1 unit in the average 
root rating would increase yield approximately 1 bushel per acre. These data sup­
port the argument that root-ratings are reflected in yield.
ROOT RATING
Figure 1. Relationship of Root Rating to Yield.
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SOIL INSECT CONTROL DEMONSTRATIONS 
D. E  Kuhlman, H. B. Petty
We wish to acknowledge and thank the following cooperators and county Extension 
advisers for their assistance in conducting the tests reported here.
County Cooperator Extension Adviser
Boone
Carroll
Edgar
Ford
Kane
Knox
Livingston
Menard
Morgan
Ogle
Perry
Pike
Pope
Tazewell
Vermilion
Winnebago
Woodford 
SOD FIELDS
Clyde Curtis, Belvidere 
Kenneth Reber, Poplar Grove 
Robert Newport, Belvidere
Ron Iske, Brookville
Bert Fringer, Farm Manager, 
First National Bank, Chrisman
Leon and Paul Malone, Kempton
James Foley, St. Charles
John Robson, Wataga 
Ed Bowman, Oneida
Wilbur Birge, Manville 
Richard Weigand, Strawn
Elmer Behrends, Petersburg
Roy Ward, Alexander
Richard Coffman, Polo
Vernon Caupert, Cutter
Perry Metcalf, Barry
George McKibben, Dixon 
Springs Agricultural Center
John Phillips, Green Valley
Richard Fourez, Collison
Pieratt Johnson-Clem Meissen 
Farm, Rockford
Eugene Hangartner, Roanoke
Wallace Reynolds, Belvidere 
Wallace Reynolds, Belvidere
Harold Brinkmeier, Mt. Carroll
Dale Hewitt, Paris
James Neuschwander, Melvin
Phil Farris, St. Charles
Donald Teel, Galesburg 
Donald Teel, Galesburg
Paul Wilson, Pontiac 
Paul Wilson, Pontiac
Elmer Rankin, Petersburg
George Trull, Jacksonville
Stan Eden, Oregon
C.R. Howell, Pinckneyvilie
Harry Wright, Jr., Pittsfield
Dave Myatt, Pekin
John Bicket, Danville (now As­
sistant State Leader of Exten 
sion Advisers)
Richard Kerr, Rockford 
W.M. Sager, Eureka
During the past summer a study was initiated to evaluate the effectiveness of sev­
eral com rootworm insecticides in controlling wireworms and white grubs. Sixteen 
fields previously in grass sod for 7 to 70 years were selected since these were
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considered the most likely to have an economic infestation of wireworms and grubs. 
The data in this report, however, are taken from 12 fields since low insect popu­
lations and flooding made the remaining fields unsuitable for evaluation.
Methods
The grass sod fields were plowed in late fall and early spring and planted to corn 
between April 17 and May 26. The soil insecticides used in the tests were Dasanit 
15G; diazinon 14G; Dyfonate 20G; Furadan 10G; Thimet 15G; Mocap 10G; chlordane 25G; 
aldrin 20G, and heptachlor 20G. These were applied as granules in a 7-inch band 
ahead of the press wheel and behind the planter shoe near the seed. Planter-box 
seed treatments of diazinon, heptachlor, and a combination of lindane, Captan, and 
diazinon were also included in the tests. The treatments varied from 8 to 12 rows 
in width except in Kane county where 1-row plots were used.
Insect control was evaluated by removing sections of soil in the com row 2 or 3 
feet in length, 8 inches wide, and 6 inches in depth at three or more locations in 
each plot. The soil was examined for wireworms, white grubs, seed com beetles, 
and earthworms. Plant populations were taken on l/200th of an acre at five loca­
tions in each treatment.
Results
The data from 12 fields indicate that the organic phosphate insecticides gave poor 
control of wireworms (Table 1). Of the organic phosphates applied in a 7-inch band, 
Thimet gave 34.9 percent control; this was followed by Dyfonate, 22.3 percent; 
Dasanit, 4.2 percent; and diazinon and Mocap, no control. In contrast, aldrin 
gave 58.1 percent wireworm control. In tests conducted by J.H. Bigger, Survey 
Entomologist emeritus, during 1957-1962, planting-time treatments of aldrin gave 
80.7 percent control of wireworms. Furadan, a carbamate, was ineffective in con­
trolling wireworms at 0.8 to 1.0 pound per acre, regardless of the placement of 
the chemical. Wireworm populations ranged from 1.4 to 15.0 per 10 feet of row in 
the untreated plots.
Several tests to evaluate insect control with the insecticide applied in the planter 
shoe in close proximity to the seed com were also conducted. The insecticide was 
applied behind the planter shoe in a narrow band near the seed to determine whether 
wireworm and white grub control was comparable to that obtained with the insecti­
cides applied in a 7-inch band ahead of the presswheel. Although the number of 
comparisons is small, Dasanit and diazinon were the only materials applied in the 
for which the wireworm control improved over the 7-inch band application. None 
of these insecticides is recommended for application in this manner.
All insecticide treatments gave fair to good control of white grubs (Table 1). How­
ever, populations were low, ranging from 0 to 5.4 per 10 feet of row. The percen­
tage of control may not be satisfactory with high grub populations. Dyfonate, 
Furadan, and Thimet gave the best control of white grubs. Although Mocap gave 100 
percent control, the grub populations in the three fields where this material was 
used were less than 1 per 10 feet of row.
The placement of the insecticide in a 7-inch band and behind the planter shoe was 
found to have an effect on plant populations. There was a consistent reduction 
in plant populations with practically all insecticides applied behnd the planter 
shoe (Table 2). Tests were not conducted with Thimet or BUX because of their 
known toxicity to com when applied in the planter shoe. Thimet and Dyfonate
38
applied in a 7-inch band at 1.0 pound per acre reduced plant populations 4.1 percent 
and 2.4 percent respectively, whereas the other treatments gave slight increases in 
number of plants per acre when compared with the untreated plots.
A summary of plant populations where planter-box seed treatments of diazinon, hepta- 
chlor, and a combination of diazinon, lindane, and Captan were used is given in 
Table 3. The overall differences in plant populations between plots receiving the 
seed treatments and those untreated were not significant. A slight reduction of 
1.1 percent in plants per acre was noted with the heptachlor seed treater.
Seed com beetle numbers varied from 0.6 to 2.7 per 10 feet of row. This popula­
tion was too low for obtaining any useful control data.
Earthworm counts were also taken for the various treatments. It appears that car- 
bofuran, Dyfonate, phorate, and aldrin affected earthworm populations moderately, 
but populations were highly variable. Treatments applied in a 7-inch band reduced 
earthworm populations to a greater extent than those applied behind the planter 
shoe. However, earthworm populations were not eliminated by any of the treatments. 
The greatest reduction was approximately 40 to 50 percent by time of digging.
CORN ROOTWORM DEMONSTRATION PLOTS, 1970
The plot design and the insecticides used for these demonstrations were similar to 
those described for sod plots. Carbofuran and Dyfonate were applied as a 7-inch 
band and also placed in the planter shoe; heptachlor and aldrin usually were placed 
in the shoe but as a 7-inch band in one field; diazinon was placed in the shoe; 
phorate, Dasanit, Mocap, and BUX were applied only as a band.
Stand counts were made in l/200th-acre areas in five places in each plot. Larvae 
per plant were counted with a minimum of three samples per plot; root ratings were 
on a scale of 1 = no damage to 5 = severe damage; pounds of pull needed to pull the 
plant out of the ground was measured with a recording dynamometer on a stand, as 
described last year; lodging in one field only was recorded as 0, l°-30°, 30°-60°, 
and 60°-90°. All yields are picker-sheller yields corrected to No. 2 shelled com. 
All plots were eight-row plots. In some cases four rows were picked and in others 
all eight rows were harvested.
Results
Table 4 lists the data and the number of comparisons made.
Table 5 lists the effects of the treatments on a percentage basis. Dyfonate in the 
shoe may have effected stand adversely since that plot had a stand 6 percent less 
than the check; diazinon had a 3 percent better stand than the check. Other than 
these two, we consider that stands were not affected by treatments this year and 
seed-eating insect populations must have been low.
Control of rootworm larvae was best with 0.9 pound of carbofuran per acre--79 per­
cent; BUX (at 0.8 pound), Dasanit, Dyfonate, Mocap (at 0.7 pound), and phorate re­
sults were similar--43 to 57 percent. In percent reduction of root damage, carbo­
furan was best--58 percent; BUX was next--43 percent; Dasanit, Dyfonate, and phorate 
were similar--23 to 29 percent. In pounds of pull increase BUX was the best— 42 
percent; carbofuran, Dasanit, Dyfonate, and phorate results were similar--26 to 32 
percent. In yield comparisons carbofuran was superior--17 percent savings; BUX, 
Dasanit, Dyfonate, Mocap, and phorate plot yields were similar--10.9 to 13.8 per­
cent savings.
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Unfortunately for these comparisons Mocap was applied at 0.7 pound per acre and 
BUX was applied at an average rate of 0.8. Had each been applied at 1 pound per 
acre, better results might have been attained.
This year we are using a rating system to evaluate insecticides (Table 6). One 
point each is given for a stand variation of 2.5 percent (500 plants in a stand 
of 20,000 per acre), 10 percent larval control, 10 percent reduction of root dam­
age, 5 percent increase in pounds of pull, and 3 percent savings in yield (3.0 
bushels on a 100-bushel yield). Using this system, we rated carbofuran at 0.9 to 
1.0 pound per acre as the best all-round treatment; BUX, Dasanit, Dyfonate, and 
phorate were next; and Mocap was slightly better than heptachlor or diazinon.
A THREE-YEAR SUMMARY OF ROOTWORM DEMONSTRATIONS
Since we intend to deemphasize our rootworm demonstration plots next year and con­
centrate on other insects, we are summarizing our results of the past three years.
We have listed the data (Table 7) and have rated the percentage effect (Table 8). 
The stand loss in BUX and heptachlor plots may be appreciably lower than in the 
check plots, and the stand savings with diazinon appreciably better. Others are 
about the same as the check. Carbofuran at 1.0 pound per acre gave the best av­
erage control--87 percent; while BUX, Dasanit, Dyfonate, and phorate were similar-­
64 to 72 percent. In reduction of root damage carbofuran was superior--70 percent; 
BUX was next--50 percent; and Dasanit, Dyfonate, and phorate were similar--40 to 43 
percent. For standability as measured by pounds of pull, carbofuran is again at 
the top--59 percent, with Dyfonate close--53 percent; BUX is next--43 percent; and 
Dasanit and phorate are next--23 and 28 percent. In yields carbofuran again is 
tops--13.1 percent savings; BUX, Dasanit, Dyfonate, and phorate follow--8 to 9.5 
percent. Mocap showed a 6.6 percent savings.
Considering all factors (Table 9) we recommend for 1971 rootworm control:
For very severe or extreme rootoorm -problems: 1 pound of carbofuran per acre.
For light to severe problems:
carbofuran................. 3/4 lb.
B U X ........................  1 lb.
Dasanit....................  1 lb.
Dyfonate..................  1 lb.
phorate....................  1 lb.
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Table 1. Summary of Wireworm and White Grub Control 
Sod Demonstration Plots, 1970
Treatment
Lb. actual 
per acre
Insecticide
placement
Number of 
comparisons
Wireworms,
percent
control
White grubs,
percent
control
Bu. per 
acre
Das ani t 1.0 7" band 9 4.2 55.6 117.2
Dasanit .6 Shoe 2 65.1 (?) 31.9 ...
Dyfonate 1.0 7” band 10 22.3 100 120.7
Dyfonate .9 Shoe 11 5.4 60 . . .
Diazinon 1.1 7M band 10 0 50.7 120.2
Diazinon .9 Shoe 6 23.1 60.2 .. .
Furadan 1.0 7" band 12 0 59.6 119.4
Furadan .8 Shoe 10 0 88.8 . . .
Mo cap .7 7" band 3 0 100 ...
Thimet 1.0 7" band 13 34.9 77.2 119.9
Aldrin 1.2 7" band 4 58.1 15.8 116.4
Aldrin 1.3 Shoe 3 26.3 31.9 . ..
Chlordane 1.4 Band 3 0 68.8 . . .
Check ... . .. • • .. . . . . 119.5
a/ Average yields for 3 fields.
Table 2. Effect of Insecticide Placement on Plant Populations
Treatment
Lb. actual 
per acre
Insecticide
placement
Number of 
comparisons
Percent variation 
from untreated
Dasanit 1.0 7" band 10 +2.2
Dasanit .6 Shoe 3 -3.8
Dyfonate 1.0 7" band 10 -2.4
Dyfonate .9 Shoe 11 -5.1
Diazinon 1.1 7” band 9 + .2
Diazinon .9 Shoe 6 -3.5
Furadan 1.0 7" band 13 +2.6
Furadan .8 Shoe 8 + 1.9
Mo cap .7 7" band 4 + 3.8
Mo cap . 6 Shoe 1 -3.2
Thimet 1.0 7" band 12 -4.1
Thimet .7 Shoe 1 -1.5
Aldrin 1.2 7" band 4 + 3.7
Aldrin 1.3 Shoe 2 -1.2
Chlordane 1.5 7" band 4 + 1.1
Chlordane 1.5 Shoe 2 - .6
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Table 3. Plant Populations, Planter Box Seed Treatments, 1970
Treatment
Rate per 
bushel
Number of 
comparisons
Percent variation 
from untreated
Diazinon seed 
treater, 25 
percent 4 oz. 19 - .3
Heptachlor 
seed treater, 
25 percent 3 oz. 8 -1.1
3-way seed 
treater^/ 3 oz. 13 + .5
a/ Captan 33.5 percent, Diazinon 11.0 percent, Lindane 16.6 percent.
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Table 4. Corn Rootworm Control Demonstrations, 1970—
Treatment Lb/A.
Stand Larval counts Root rating^/ Lb. pull Yield #2 com
Tr. Ck. Tr. Ck. Tr. Ck. Tr. Ck. Tr. Ck.
Carbofuran band .9 22,168 21,846(5) 3.2 15.0(5) 2.3 4.1(3) 251 199(4) 106.5 91.0(5)
Carbofuran shoe .8 21,730 21,518(4) 3.0 11.6(4) 2.9 4.0(2) 255 223(3) 105.3 92.3(4)
Dyfonate band 1.1 21,752 21,846(5) 6.5 15.0(5) 3.1 4.1(3) 263 199(4) 100.6 91.0(5)
Dyfonate shoe .9 19,060 21,518(4) 5.0 11.6(4) 3.3 4.0(2) 280 223(3) 102.4 92.3(4)
Phorate band 1.0 22,256 21,846(5) 7.3 15.0(5) 3.0 4.1(3) 262 199(4) 103.6 91.0(5)
Dasanit band 1.0 22,127 21,933(3) 7.8 14.1(3) 3.3 4.0(2) 225 171(2) 103.5 93.5(3)
BUX band .8 21,536 21,846 (5) 7.1 15.0(5) 2.8 4.1(3) 282 199(4) 102.6 91.0(5)
Mocap band .7 22,013 22,400(3) 13.8 24.1(3) 3.8 4.1(3) 157 153(3) 94.5 86.9(3)
Heptachlor band 1.3 20,910 21,518(4) 12.5 11.6(4) 4.0 4.0(2) 291 223(3) 96.8 92.3(4)
Diazinon shoe 1.0 22,440 21,775(2) 8.0 11.6(2) 4.0 4.2(1) 247 238(2) 100.3 97.9(2)
a/ Number in parentheses indicates number of comparisons, 
b/ 1 = no damage; 5 = severe damage.
Table 5. Corn Rootworm Control Demonstrations, 
1970, Percent of Effect
Treatment
Stand as 
percent of 
variation 
from check
Larvae
control,
percent
Reduction in 
root damage, 
percent
Increase in 
lb. pull, 
percent
Yield 
savings, 
percent
Carbofuran band + 1.5 79 58 26 17.0
Carbofuran shoe + 1.0 74 37 14 14.1
Dyfonate band - .4 57 32 32 10.5
Dyfonate shoe -6.8 57 23 26 10.9
Phorate band + 1.8 51 29 32 13.8
Dasanit band + .9 45 23 32 10.7
BUX band -1.4 53 43 42 12.7
Mo cap band -1.2 43 11 3 10.9
Heptachlor band -2.8 -11 0 31 4.9
Diazinon shoe +3.1 33 2 4 2.5
Table 6. Corn Rootworm Control Demonstrations, 1970 
Rating of Effectiveness
/
Treatment
Rate of 
application Stand
Larval
count
Root
damage
Lb.
pull Yield Total
Carbofuran band 0.9 0 8 6 5 6 25
Carbofuran shoe 0.8 0 7 4 3 5 19
Dyfonate band 1.1 0 6 3 6 4 19
Dyfonate shoe 0.9 -3 6 2 5 4 14
Phorate band 1.0 0 5 3 6 5 19
Dasanit band 1.0 0 5 2 6 4 17
BUX band 0.8 0 5 4 8 4 21
Mocap band 0.7 0 4 1 1 4 10
Heptachlor both 1.3 -1 -1 0 6 2 6
Diazinon shoe 1.0 0 3 0 1 1 5
a/ 1 point for each variation of 2.5 percent in stand;1 point for each 10"percent 
control; 1 point for each 10 percent root damage reduction; 1 point for each 5 
percent increase in pounds of pull; 1 point for each 3 percent yield savings.
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Table 7. A Three-Year Summary of Corn Rootworm Demonstrations, 1968-1970^1
Chemical Lb./A. Stand
Larval counts 
per plant
Root
rating Lb. pull^1
Lodged 
over 60° Yield
Carbofuran band 
Treated 
Check
1.0 21,914(20)
21,790
1.7(20)
13.2
1.9(14)
4.0
282(7)
177
1(12)
31
118.3 bu.(20) 
104.6
Dyfonate band 
Treated 
Check
1.0 21,732(20)
21,790
4.6(20)
13.2
3.1(14)
4.0
271(7)
177
1(12)
31
114.5(20)
104.6
Phorate band 
Treated 
Check
1.0 21,915(20)
21,790
4.1(20)
13.2
2.8(14)
4.0
247(7)
177
7(12)
31
114.2(20)
104.6
Dasanit band 
Treated 
Check
1.0 22,175(20)
21,790
4.6(18)
12.9
2.8(13)
4.0
213(5)
163
3(12)
31
114.8(19)
105.4
BUX band 
Treated 
Check
1.0 21,337(20)
21,790
3.6(20)
13.2
2.5(14)
4.0
284(7)
163
2(12)
31
113.0(20)
104.6
Diazinon both 
Treated 
Check
1.0 22,372(18)
21,750
9.5(15)
12.2
3.7(11)
4.1
196(3)
200
38(11)
46
110.4(13)
105.7
Heptachlor both 
or aldrin 
Treated 
Check
1.1 20,240(14)
20,982
11.6(14)
13.1
4.0(8)
3.9
240(5)
189
52(7)
36
105.4(10)
103.8
Mo cap band—  ^
Treated 
Check
.9 21,378(10)
21,544
9.3(10)
13.0
3.6
4.2
157-/ (3) 
153
8(8)
36
107.4(10)
100.3
a/ Figures in parentheses indicate number of comparisons, 
b/ 1969 and 1970 only. 
cj 1968 and 1970 only, 
d/ 1970 only.
Table 8. A Three-Year Summary of Corn Rootworm Control Demonstrations, 1968-1970, Percent Effect
Chemical
Stand as 
percent of 
variation 
from check
Larvae 
control, 
percent
Reduction in 
root damage, 
percent
Increase in 
lb. pull, 
percent
Reduction in 
lodging over 
60°, percent
Yield
savings,
percent
Carbofuran band .6 87.1 70 59 30 13.1
Dyfonate band - .3 65.2 43 53 30 9.5
Phorate band .6 68.9 40 28 24 9.2
Dasanit band 1.8 64.3 40 23 28 8.9
BUX band -2.1 72.7 50 43 29 8.0
Diazinon band or shoe +2.9 22.1 13 -2 8 4.4
Heptachlor or aldrin 
in band or shoe -3.5 11.5 - 3 27 -16 1.5
Mocap band .8 28.5 19 3 28 6.6
T a b le 9. A T h re e -Y e a r  Summary o f  C o m  R ootuorm  C o n tr o l D e m o n s tr a t io n s ,  
1 9 6 8 -1 9 7 0 , R a t in g  o f  E f f e c t i v e n e s s ^ /
Chemical Stand
Larvae 
control, 
percent
Reduction in 
root daitiage, 
percent
Increase in 
lb. pull, 
percent
Reduction in 
"lodging over 
60*, percent
Yield
savings,
percent Total
Carbofuran band 0 9 7 12 3 4 35
Dyfonate band 0 7 4 • 11 3 3 28
Phorate band 0 7 4 6 2 3 22
Dasanit band 1 6 4 5 3 3
*
22
BUX band -1 7 S 9 3 3 26
Diazinon band or shoe 1 2 1 0 1 1 6
Heptachlor or aldrin 
in band or shoe -1 1 0 5 -2 1 4
Mo cap 0 3 2 1 3 2 11
a/ Rated as in Table 6, and 1 point for each 10® decrease in lodging.
PERFORMANCE OF GRANULAR. APPLICATORS 
FOR CORN ROOTWORM CONTROL
G. J. Mustek
Granular pesticides are reconmended for control of many insect pests. To properly dispense 
these pesticides, granular applicators are required. The applicator must be calibrated 
easily and must deliver the pesticide uniformly throughout the field. If this precise 
and uniform application of pesticides is achieved, a minimal amount of pesticide can be 
applied and pesticidal residues can be reduced.
Although calibrations for various granular applicators are readily available or are 
easily determined, the pattern of distribution from pesticide applicators has not been 
studied. Generally, granular applicators have been calibrated for a given time interval 
or given distance (i.e., ounces per minute or ounces per 100 feet of row). Consequently; 
the total amount of pesticide that was dispensed over these intervals closely agreed with 
calculated values. Unfortunately, these types of calibrations do not provide information 
on delivery during the time interval or distance over which the calibrations were made.
The results that are reported here have been obtained from experiments conducted by the 
Agricultural Engineering Department, Wooster, Ohio. My contribution to this project 
has been minimal.
Equipment used to evaluate distribution consisted of a test stand, which supported the 
granular applicator, and a circular turntable, whidfi simulated ground speed. Seventy- 
five containers were placed on the turntable for collection of the samples. Each con­
tainer was a 4-inch square, and its contents were weighed to evaluate distribution.
US 20/40-mesh Florex (AA-LVM) granules were used. For all tests, the applicators were 
calibrated to deliver 232 grams per minute or. 20 pounds of granules per acre based on 
38-inch rows at 4 m.p.h.
To illustrate the variation in delivery of granules from various applicators, three ap­
plicators were used. In addition, the rotor within each of these applicators was oper­
ated at two different speeds. The rotor speeds were not constant from applicator to 
applicator, but were chosen to illustrate the effect of rotor speed on the delivery of 
granules from the various applicators. Commercial or trade names of the granular ap­
plicators will be omitted. They will be referred to as applicator A, applicator B, and 
applicator C.
APPLICATOR A
The rotor of applicator A had 5 blades. The manual that accompanies this applicator 
recommends that the rotor be operated at a speed of 7 to.20 r.p.m. Figure 1 (left) 
shows the distribution of the granules from applicator A when set to deliver the cali­
brated rate at a rotor speed of 7 r.p.m. The horizontal line denotes the calibrated or 
average delivery rate for this r.p.m. This figure shows that consecutive samples 17­
28 and 48-58 contained less than 75 percent of the mean saiq>le weight or calibrated
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Figure 1. Applicator A results. At left, sample distribution at a rotor speed of 7 
r.p.m. At right, sample distribution at a rotor speed of 20 r.p.m.
delivery rate. In addition, consecutive samples 2-9, 30-40, and 61-70 contained more 
than 125 percent of the mean sample weight or calibrated delivery rate. Consequently, 
only 31 percent of the row or treated area received within 25 percent of the calibrated 
delivery rate. For the remainder of the discussion, the exact sample distribution will 
not be stated, since the information is readily available from the various figures.
In all tests a cyclic pattern in distribution of the granules was evident. From re­
cording devices, it was shown that the low points on each figure coincided with the 
rotor blade being centered over the opening of the applicator.
For applicator A, if the ground speed was increased from 4 to 6 m.p.h. and the rotor 
speed remained constant at 7 r.p.m., the length of row receiving less than 75 percent 
or more than 125 percent of the calibrated rate would be increased 50 percent.
Figure 1, right, shows the distribution of granules from applicator A set to deliver 
the calibrated rate at a rotor speed of 20 r.p.m. The horizontal line shows the cali­
brated rate. Figure 1 shows that the variation was less for the 20 r.p.m. rotor speed 
than for the 7 r.p.m. rotor speed. At 20 r.p.m. no sample container received less than 
75 percent or more than 125 percent of the calibrated rate.
For applicator A it was shown that r.p.m. of the rotor was very critical in uniform 
delivery of the granules. A minimum of 15 r.p.m. was required for uniform distribution; 
however, rotor speed of 20 r.p.m. appeared to be more uniform. Even with the rotor 
speed of 20 r.p.m., sample variation was between 15 and 20 percent of the calibrated 
rate.
APPLICATOR B
The rotor for applicator B had 10 blades. The manufacturer indicated that a rotor 
speed of 25 r.p.m. was best.
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Figure 2. Applicator B results. At left, sample distribution at a rotor speed of 15 
r.p.m. At right, sample distribution at a rotor speed of 25 r.p.m.
Figure 2, left, presents the distribution of granules from applicator B when set to 
deliver the calibrated rate at a rotor speed of 15 r.p.m. Only 45 percent of the sam­
ples were within 25 percent of the calibrated rate. An increased number of high and 
low points is evident. This corresponds to the increased number of rotor blades. Each 
low point corresponds to positioning of the rotor over the opening.
Figure 2, right, presents the delivery from applicator B with the rotor operated at 
25 r.p.m. At this speed only 68 percent of the row recieved within 25 percent of the 
calibrated rate.
In Figure 2 the upper horizontal lines denote the calibrated rate, whereas the lower 
ones denote 25 percent variation from this rate. With applicator B, no rotor speed 
tested (5 to 60 r.p.m.) dispensed granules within 25 percent of the calibrated rate. 
Uniformity increased with faster rotor speed, but at high speeds a problem with attri­
tion could be encountered.
When the rotor in applicator B was modified to correspond to the rotor in applicator 
A (i.e., 5 blades instead of 10), the distribution of granules from this applicator 
was within 25 percent of the calibrated delivery rate.
APPLICATOR C '
Applicator C had a roxor with 6 blades. No specification was given by the manufacturer 
for operational speed of this rotor.
Figure 3, left, shows the distribution from applicator C when set to deliver the cali­
brated rate at a rotor speed of 20 r.p.m. Only 44 percent of the samples or 33 samples 
received within 25 percent of the calibrated delivery rate. When the rotor speed was 
increased to 30 r.p.m., 95 percent of the samples or 71 samples received within 25 per­
cent of the calibrated rate (Figure 3, right).
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Figure 3. Applicator C results. At left, sample distribution at a rotor speed of 20 
r.p.m. At right, sample distribution at a rotor speed of 30 r.p.m.
With applicator C rotor speeds of 30 r.p.m. were necessary for optimal uniformity. The 
variation in distribution from this applicator was greater than from applicator A but 
less than from applicator B.
EFFECT OF ROTOR SPEED ON PERFORMANCE OF APPLICATORS
Figure 4A presents the results for all rotor speeds expressed in percent of coefficient 
of variation. The coefficient of variation expresses the relationship of the standard 
deviation to the mean. It measures the dispersion around the mean. In other words, 
the lower the value for the coefficient of variation, the more uniform the delivery 
rate. For instance, the coefficient of variation for applicator A at 7 r.p.m. was 35 
percent, whereas this value for the same applicator at 20 r.p.m. was 8 percent. As 
shown in Figure 1, the higher rotor speed was the most uniform.
Applicator A showed a linear decrease in coefficient of variation values up to a rotor 
speed of 15 r.p.m. (Figure 4). At rotor speeds in excess of 15 r.p.m., no real advan­
tage was shown. Consequently, for maximum uniformity this applicator should be opera­
ted at 15 r.p.m.
For applicator B, a different result was shown. A decrease in coefficient of variation 
corresponded to all increases in rotor speeds. This relationship appeared to be strongly 
linear.
For applicator C, the same type of pattern was shown. However, evidence indicates that 
rotor speeds in excess of 30 r.p.m. would not give any significant increase in uni­
formity.
Another important attribute for granular pesticide applicators is the relationship of 
rotor speed to delivery rate. The rotors within most applicators are chain-driven from 
a ground drivewheel (i.e., presswheel on a planter). Consequently, rotor speed should 
be related directly to ground speed. Ideally, a change in ground speed should result 
in an equivalent change in delivery rate; if ground speed increases 10 percent, the 
delivery rate should increase 10 percent. Figure 4B shows this relationship to be far
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Figure 4. Sample distribution at various rotor speeds for the different applicators. 4A, effect of rotor speed 
on percent of coefficient of variation for pesticide applicators; 4B, effect of rotor speed on delivery rate of 
granular pesticide applicators.
from the ideal. However, this relationship was dependent on the applicator. The solid 
unmarked line indicates the ideal relationship.
For applicator A the delivery rate increased sharply as the rotor speed was increased 
to 10 r.p.m. From 10 r.p.m. to 60 r.p.m., there was no change in the delivery rate 
with an increase in rotor speed.
For applicator B, the delivery rate closely followed the ideal rate up to a rotor speed 
of 30 r.p.m. Although there was an increase in delivery rate with increased rotor 
speeds above 30 r.p.m., the delivery rate deviated from the ideal.
For applicator C the delivery rate was near ideal for rotor speeds up to 20 r.p.m. 
However, for rotor speeds above 20 r.p.m. the delivery rate, although increasing 
slightly with increasing rotor speeds, deviated significantly from the ideal rate.
It was concluded that calibrations are valid only for the ground speeds used in cali­
bration. If ground speeds are changed, then a recalibration is necessary.
Grinding or attrition of granules for these various applicators was studied. For a rotor 
speed of 20 r.p.m. it was shown that the amount of material retained on a given-size 
screen sieve was 93.4 percent, 89.8 percent, and 87.3 percent for applicators C, B, 
and A, respectively. Applicator A and B showed about the same result. However, ap­
plicator C showed less attrition. In applicator C, the rotor is short and in a com­
partment under the hopper. There is a baffle to direct granules to the side of the 
rotor; all material on the rotor is therefore discharged soon after contact with the 
rotor.
O T H E R  S T U D I E S
Additional studies with these applicators, on different types of rotors, number of 
blades, mesh granules, etc. were made. Some of the results of these studies were:
1. Distribution from applicators B and C always varied more than from applicator A.
2. Testing with experimental rotors showed that thin-bladed rotors (similar to ap­
plicator A) always dispensed samples with the lowest coefficient of variation.
3. Additional testing of rotors that were identical except for the number of rotor 
blades, showed that 5-bladed rotors had lower coefficients of variation than 10- 
bladed rotors.
4. Testing with other granular sizes showed that no applicator dispensed coarse gran­
ules (i.e., 8/16 mesh) as uniformly as fine granules (i.e., 20/40 mesh).
5. When flow rate (calibrated delivery rate) changed, the change in coefficient of 
variation was dependent on the applicator (i.e., applicator A, no change; appli­
cator B, very marked decrease in coefficient of variation with decrease in flow 
rate).
6. Delivery rate from rotors with shallow blades remained closer to the ideal rate 
over a greater range of rotor speeds.
C O N C L U S I O N S  F R O M  T H I S  S T U D Y
1. Pattern of distribution of pesticides from granular applicators is quite 
variable.
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2. Distribution patterns for any applicator is dependent on the positioning of the 
rotor in the applicator, type of rotor, thickness of rotor blades, number of rotor 
blades, speed of rotor rotation (r.p.m.), particle size of granular pesticide, and 
flow rate of the pesticide.
3. Delivery rate from granular applicators is not, for the most part, proportional to 
rotor speed. However, the closest relationships were obtained with shallow rotors.
4. Attrition of granules at a rotor speed of 20 r.p.m. or less was not evident. How­
ever, at faster rotor speeds, it could become an important factor.
5. Finally, caution should be exercised in calibration of granular pesticide appli­
cators. Recalibration should accompany any change in ground speed.
L I T E R A T U R E  R E V I E W E D
Reichard, D.L., and O.K. Hedden. 1970. Evaluation of distribution from granular in­
secticide applicators. ARS, USDA Bulletin ARS 42-169. 16 p.
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POSSIBLE CUTWORM INVADERS FROM THE WEST
David Keith
The distributions of insects are constantly changing as environmental factors 
change. Historically, we have seen insects suddenly increase and spread their 
geographical ranges or switch food habits from one plant to another, either on 
their own or perhaps indirectly and unwittingly due to the influence of man. One 
good example is the Colorado potato beetle (Leptinotarsa deoemlineata). Another 
is the eastern movement of the western corn rootworm (Ddabrotica virgifera') . A 
more recent case is the outbreak of greenbugs (Sohizaphis graminum') in grain sor­
ghum. Just exactly what causes an insect to change suddenly and begin to move no 
one knows for sure, but the key to the matter lies in the ecology of the insect.
One of the insects that we in Nebraska are watching closely is the western bean 
cutworm, Loxagrotis atbioosta (Smith). This insect was considered primarily a 
pest of field beans in Colorado, Idaho, and Nebraska until 1957. In 1957, Doug­
lass et at. reported injury to sweet and dent corn in Idaho, and later that same 
year the insect was found in corn in Nebraska in Keith County. The presence of 
the insect was known in Nebraska as early as 1935, according to Walkden and Whelan 
(1942), who captured several specimens in light traps in Scotts Bluff County. The 
insect caused a considerable amount of damage to field beans in western Nebraska 
in the early 1950's (Hagen, 1963). The first extensive injury to field corn in 
Nebraska was in 1960 in the southwest crop district (Hagen, 1962). Since 1955 
the distribution of the insect in Nebraska has changed considerably as the cut­
worm moved down the Platte River Valley on a general eastward course:
1955, 1 county infested
1960, 8 counties infested
1965, 17 counties infested
1970, 55 counties infested
At present, the heaviest concentrations of bean cutworms in the United States ap­
pear to be in Nebraska, Kansas, Colorado, Wyoming, and Idaho. Populations are 
known to occur in Utah, Arizona, New Mexico, South Dakota, and Iowa (CEIR, 1970).
Bean cutworms winter as prepupae in earthen cells 4 to 8 inches below the surface 
of the soil. In May and June, they transform to the pupal stage and begin to 
emerge as adult moths the first week in July in central Nebraska. Adult moths 
are especially attracted to late-planted fields. Eggs are laid on upper sides 
of corn leaves from early July until late in August, hatching in about one week.
The young larvae, after emerging from the egg, will normally move to the tassel 
area to feed on the developing pollen if the tassel has not yet emerged. In com 
that has tasseled, larvae often are found in leaf axils, and often move straight 
to the ear tips or bore directly through the husk. Once in the ear, the worms 
develop to maturity, destroying up to 60 percent of the grain by feeding and con­
tamination. The larvae are not cannibalistic and up to 11 per ear have been found. 
The worms are dark brown to black when they emerge from the egg and lighten as they 
pass through the larval stages. When mature, bean cutworms are about 2 inches long,
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light mottled brown, and generally lacking in body striping. The head is brown, 
and the small dark brown shield behind the head has 3 white longitudinal stripes. 
When larvae mature early in September, they burrow into the soil.
The adult moths appear to be rather strong fliers and could conceivably be trans­
ported for long distances by wind, so some extension of the distribution is quite 
likely. At present the insect appears prevalent in com planted on the lighter 
soils in southwest Nebraska and along the Platte River Valley. We do not have 
enough knowledge of the ecology of this insect to know for sure which factors lim­
it its distribution, but soil type is a distinct possibility.
The recommended control chemicals are endrin (0.25 pound of active ingredient per 
acre) and Sevin (2.0 pounds of active ingredient per acre), to be applied when 
15 percent of the plants are infested with either egg masses or visible concen­
trations of young larvae. Corn should be fully tasseled before controls are ap­
plied to completely expose the young worms. Controls obviously would not be ef­
fective when applied after the larvae have already entered and are feeding on the 
ears.
Work on chemical control of the bean cutworm in Nebraska was begun in 1961, when 
the insect severely damaged com in the southwest district. The best controls in 
the early data were Thiodan, endrin, and DDT granules (Table 1). DDT (E.C.) and 
Sevin performed reasonably well, as did Diazinon, considering that the latter was 
applied at a very low rate. The selection of materials and of rates of active 
chemical in the early experiments was somewhat determined by previous experience 
with the cutworm in field beans. All of the chemical treatments, when applied at 
the proper time, increased yields to a greater or lesser degree (Table 2).
Table 1. Populations of the Western Bean Cutworm and Percentage Control Following 
Use of Certain Insecticides in Dent Corn, Dundy Countyf Nebraska, 1961 
(A.F. Hagen)
Treatment
Actual 
toxicant 
per acre, lb.
Number of 
cutworms . 
per plant—
Percent. . 
control—
Endrin .2 .5 94.1
Untreated 0 8.0 0
Diazinon .25 3.8 52.0
Thiodan 1.5 .1 96.9
Untreated 0 4.1 0
DDT (E.C.) 1.0 .8 81.0
Sevin 1.7 1.8 73.0
Untreated 0 6.9 0
DDT (granules) 1.0 1.0 85.1
a/ Based on counts from 16 plants at each of three different locations within each
plot.
b/ Computed by comparison with adjacent untreated plot.
In a control test conducted in Dawson County, Nebraska, in 1968 by J.J. Tollefson 
(unpublished), several materials were examined for their relative effectiveness 
in controlling bean cutworms on corn. In this experiment, carbaryl (WP and in 
oil), endrin (E.C.), and EPN (E.C.) performed about equally well, giving about 
80 percent control. Carbaryl dust and trichlorfon were not as effective.
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Table 2. Ear Damage and Yields of Dent Corn Following Use of Various Insecticides 
for the Control of the Western Bean Cutworm, Dundy County, Nebraska, 
1961*/ (A.F. Hagen)
Treatment
Actual
toxicant
per acre, lb.
Percent 
of ears 
damaged
Percent 
of damage 
per ear Yield-/
Percent 
increase . 
in yield—
Endrin .2 39 4 82 32
Untreated 0 81 40 62 0
Diazinon .25 88 20 63 2
Thiodan 1.5 29 8 51 24
Untreated 0 86 35 41 0
DDT (E.C.) 1.0 48 7 45 12
Sevin 1.7 58 6 70 9
Untreated 0 88 20 64 0
DDT (granules) 1.0 28 8 76 18
a/ Determined by harvesting ears from 4 rods in the center row of each plot, 
bj Bushels of shelled corn per acre.
c/ Computed by comparison with adjacent untreated plot.
Research conducted in 1970 (unpublished) by J. Wedberg and D. Munson tested the 
effectiveness of chemicals versus biological materials. Lannate and Gardona gave 
results comparable to those with Sevin and Sevimol. Chemicals were obviously su­
perior to the biologicals tested, namely Heliothis zea virus and several formula­
tions of Bacillus thuringiensis Berliner. The performances of lannate and Gardona 
are encouraging, particularly since the registration status of endrin on corn is 
uncertain and may be cancelled at any time.
The army cutworm (Chovizagvotis auxiliaris) does not appear to pose a real threat 
to corn in the eastern com belt. In Nebraska its impact is felt more often on 
alfalfa, particularly newly emerged stands, and on winter wheat. It is a pest 
of corn only rarely, usually following the destruction of wheat or alfalfa and 
subsequent planting to com, which is then also destroyed.
The army cutworm is primarily a western species, being concentrated in the western 
half of the United States. Occasional moths have been collected as far east as 
eastern Iowa, Illinois, and Pennsylvania, but these are for the most part acciden­
tal, rather than representing actual breeding populations.
Adults of the army cutworm emerge in May and June in Nebraska and begin to move 
west, invading homes by the thousands and annoying housewives all the way to the 
Rocky Mountains. The moths completely disappear in Nebraska for the months of 
June, July, and August. During this period they feed on nectar-producing plants 
high in the mountains, laying in a reserve supply of food for the strenuous re­
turn flight and to produce the eggs. The moths stay in the mountains until cool 
weather fronts passing eastward from the mountains induce them to take flight. 
Mating occurs at this time or during the flight east. Depending on the extent 
and magnitude of the fronts, the moths drop out at varying distances from the 
mountains and begin to deposit their eggs in the soil. Loose, friable soil is 
preferred as an oviposition site. If weather fronts move eastward rapidly, it 
is possible for moths to be carried nearly to the east coast. Under such cir­
cumstances, it is quite possible to find moths in Illinois or even further east.
It is highly unlikely that a permanent breeding infestation could be established
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when the instincts of the newly emerged moth "tell" it to migrate westward. The 
chances of any moth beginning the migration in Illinois and then returning to de­
posit eggs in the fall are small indeed.
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BRUSH CONTROL
Dayton Klingm an
This topic is timely because the question of whether uses of 2,4-D, 2,4,5-T, and 
other phenoxy herbicides should be continued have been under public review during 
the last 18 months. We have considered what alternatives were available to do the 
jobs performed by the phenoxy herbicides. These herbicides are essential to modem 
farming and rights-of-way maintenance. For brush control, there are few satisfac­
tory alternates registered for use on grazing land.
Because of the emotional and political campaigns being waged against pesticides, 
there is great need for factual information that can be evaluated and presented to 
show the benefits and relative risks associated with the use of herbicides. "Factual 
information is emphasized because those who would severely restrict or ban uses of 
pesticides seem to emphasize potential risk to health. We should base our story on 
an appeal that is other than emotional.
Pesticides are classified as economic poisons. This implies toxicity at some dos­
age level. Thus it is not possible to say there is no risk in their use. The 
"bone of contention" becomes, how much risk or what hazard of risk is tolerable?
All of man’s activities entail some risk. Why should we require no risk in the 
use of agricultural chemicals?
The uses of 2,4,5-T around the home and in aquatic situations have been suspended, 
and its use on food crops has been cancelled. These actions were based on the 
showing that heavy dosages caused teratogens in mice but not rats. The exposure 
of people, pets, livestock, and wildlife to residues resulting from registered uses 
is extremely low. There is still litigation in the courts testing the validity of 
these actions.
I am glad that Dr. Williams was scheduled to bring you up to date on the status of 
2,4-D and 2,4,5-T herbicides. At the time of preparing these notes, about two 
months before these meetings, I take the optimistic view. I feel that products 
such as 2,4,5-T and 2,4-D with over 20 years of use without health problems and 
with their great value as selective herbicides will continue to be available for 
use. However, because of the publicity about pesticides, we all need to be in­
formed about the usefulness and safety or dangers in use of these materials.
In brush control, especially on rights-of-way, we need to do a better job in pub­
lic relations. We need to tell the public about the benefits of brush control.
For instance, controlling brush on highway rights-of-way increases the safety to 
man when he is using the highway. It also decreases danger of the killing of 
wildlife by speeding vehicles.
We need to exercise more care in preventing drift of herbicide sprays onto private 
property. Nothing generates ill will more quickly than injuring someone’s flowers, 
trees, shrubs, or crops on land adjoining rights-of-way that are being sprayed. Noth 
ing can destroy a public relations effort more effectively than careless application 
where drift of sprays is significant.
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Choosing the method of brush control is of first importance. The land use of areas 
on which brush is to be controlled will, to some extent, determine the method to 
use.
1. In pasture. A selective method of killing trees without harming forage species 
is required.
(a) Cutting or mowing is expensive and does not kill many of the species un­
less the stumps are treated with herbicides.
(b) Selective herbicides such as 2,4,5-T and 2,4-D are commonly used. These 
are effective either as foliage sprays, basal trunk sprays, or cut-surface 
sprays.
(c) "Soil sterilant" herbicides are not appropriate in pastures.
2. Highways, rural roads, and public utility rights-of-way.
(a) Cutting or mowing--same as above.
(b) Selective herbicides--same as above, except that picloram is an added and 
important herbicide. It is not registered for use on grazing lands and 
cropland. It is more effective in killing many species such as red maple, 
elm, Junipems spp. , and pine than the phenoxy herbicides. Drift of spray 
from rights-of-way is of particular concern because of the long, narrow 
areas treated which have maximum amounts of bordering vegetation that can 
be endangered.
(c) Soil sterilants are effective for controlling brush. They may be useful 
in fence rows, around industrial installations where all vegetation should 
be controlled, and on railroad tracks. Bromacil is one of the more effec­
tive soil sterilant herbicides.
In addition to the above generalized conditions, there are specific considerations 
that should be met. Usually, a detailed survey should be made of the area to be 
sprayed so that decisions on these special areas can be made before the operation 
is to be undertaken:
1. Areas where "brown out" will be objectionable. Those areas commonly visible 
to the public are in this class. Consider the possibility of cutting brush 
from these areas and treating the stumps. Also consider the alternative of 
using basal sprays or injector types of treatments during the fall and winter 
seasons. These prevent foliation in the spring. Dead standing brush is less 
objectionable to the public than trees with dead leaves hanging on them.
2. Areas where danger of drift to adjoining property is greatest. Take special 
precautions--dormant treatments, special drift control techniques.
3. Brush along streams and ditchbanks. To control it use only herbicides regis­
tered for use in aquatic situations. These include 2,4-D and silvex. Use of 
directed basal sprays or cut-surface treatments will reduce the possibility of 
stream contamination. Use of 2,4,5-T in such locations has been suspended.
4. Species (and their location) which require special treatment to obtain 
control.
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The most important advance in brush control on rights-of-way in the last ten years 
has been the addition of picloram to the list of herbicides effective for brush 
control. It is used in mixtures with 2,4-D and 2,4,5-T. It broadens the spectrum 
of brush species effectively controlled. It has low acute mammalian toxicity. How­
ever, because of its great toxicity to plants, extra precautions to prevent drift 
to off-target areas are needed. It also is a water-soluble herbicide that is more 
subject to being carried in runoff water; precautions preventing washing toward 
susceptible plants should be followed. Also, it persists in soil longer than the 
phenoxy herbicides. Therefore, subsequent uses of treated land must be considered. 
Most grasses are tolerant of moderate dosage of picloram. From this standpoint, 
it is considered a selective herbicide.
I have intended to leave you the idea of an increasing need to tell the public what 
you are doing, why you are doing it, what the benefits are to the public as a whole, 
the kinds of responses in vegetation management that can be expected, the safeguards 
that are exercised to protect the health and property of those involved. We need 
to create opportunities to tell this story. We have the information, we have the 
tools for effective brush control--let us use them to the advantage of all.
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DRIFT CONTROL TIPS
B. J. Butler
Probably the only way that a pesticide applicator can keep from having any pesticide 
drift is not to apply a pesticide. However, there are many things one can do to 
keep the drift to a sensible and safe minimum. In the following paragraphs we will 
point out some relationships of operating conditions and equipment to drift and give 
some suggestions for drift prevention. We define pesticide drift as the movement 
of the pesticide to places other than the intended target; we will consider here 
only the drift of spray droplets, not dust, granules, or vapors.
First, let us look at some general trends and then study each in more detail. With 
all other factors held constant, we will get more drift with increased distances 
between the spray nozzle and target, smaller spray droplets, higher wind velocities, 
and lower humidities if water-based sprays are used.
It is rather obvious that the closer we have the nozzle to the sprayed surface the 
less chance the air currents have to catch the small droplets and carry them away. 
Less obvious is the fact that all the droplets when first formed have essentially 
equal velocities, but the small ones lose velocity faster and so need to be nearer 
the target in order to reach it. Increased nozzle-to-target distance is one reason 
more drift is likely to occur from aircraft application than from ground application. 
Moral--Keep the nozzle height down! How? Avoid wide nozzle spacings and narrow fan 
angles!
The drops formed by any spray nozzle cover a range of sizes. Smaller droplets are 
produced by higher nozzle pressures and by certain types of nozzles. In Figure 1, 
we can see that over the range of pressures normally used in spraying fields in 
Illinois, the droplet size (volume median diameter basis) decreases by 15 to 100 
percent when pressure is increased from 10 p.s.i. to 50 p.s.i. (Volume median di­
ameter is that diameter having 50 percent of the spray volume in droplets no larger 
than that diameter.)
We can also see that the rate of decrease in drop size is about the same for hollow- 
cone and flat-fan nozzles but much more rapid for flooding flat-fan nozzles. However, 
we can also see that at lower pressures the flooding flat-fan nozzle produces much 
larger droplets than the other types and that the hollow-cone nozzles produce the 
smallest droplets. Moral— Select your nozzle types and operating pressures care­
fully!
Table 1 also shows the effect of pressure and nozzle type. Here we are looking at 
the percentage of volume in drops no larger than 200 microns (0.008 inch). The 
assumption made here is that the drops in this size range are the ones that drift 
away and cause trouble. Note here also that increased pressures produce more fine 
droplets and that some nozzle types produce more tiny droplets. Also note that 
there are differences between nozzles of the same type in that the 73°-angle, flat- 
fan nozzle actually produced more fine drops than the 80°-angle, flat- 
fan nozzle.
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Table 1. Percent of Volume in Drops No Larger Than 200 Microns (0.008 Inch)
Nozzle Gal./min. at Operating pressure
type 40 p.s.i. 10 p.s.i. 40 p.s.i . 50 p.s.i. 100 p.s.i.
80° flat fan 0.2 2% 3.5% 6.5%
73° flat fan 
Hollow cone-core
0.231 5.5% 7% . . . 10.5%
and disk type 
Hollow cone-whirl
0.19 18%* 26%* 28% 37%
chamber type 0.2 4.7% 10% . . . 38%
* Estimated.
The nozzle-fan angle also has an effect on droplet size, as Figure 2 shows. For a 
given nozzle design, the greater the fan angle, the smaller the volume median di­
ameter of the droplet spectrum produced. This trend is true not only for the flat- 
fan nozzle shown but for other types also. The thinner the spray sheet is spread 
after it leaves the nozzle orifice, the finer the spray produced. Note that this 
trend introduces a problem in that we said we want the nozzles kept low to decrease 
nozzle-to-target distance, but if we increase the fan angle to permit lower oper­
ating heights, we decrease the droplet size. Moral— Sometimes we have to compromise
Increasing the nozzle output also increases the size of droplets produced, as shown 
in Figure 3. This is true for all four nozzle types, but the effect is least on 
the whirl-chamber type of hollow cone. Moral— Don't expect to use extremely small 
output nozzles without a lot more drift! We can use larger-output nozzles if we 
spray at faster speeds (which in turn require smooth fields), if we apply more 
gallons per acre, or if we use lower operating pressures. We can also use larger 
nozzles with greater nozzle spacings, but this introduces problems as pointed out 
earlier.
Earlier we mentioned that increased wind velocity caused increased drifting. Be­
sides not spraying during windy periods, what can be done? One suggestion can be 
drawn from Figure 4, which shows typical wind velocities when an 8 m.p.h. wind is 
blowing at 6 feet above the ground. Note that the wind velocity decreases as 
height decreases and that a foot of decrease in height has a lot more effect at 2 
feet than at 5 feet. Moral— Keep the nozzles low to reduce wind effects!
There are some other items we should consider. One way of increasing drop size is 
to use thickeners in sprays. These increase droplet size by increasing the thick­
ness of the spray sheet produced by a given nozzle, by delaying the break-up of the 
sheet until the velocity has dropped, and by a viscosity effect on the droplet for­
mation itself.
The velocity of the spray sheet relative to the air it is passing through has a 
direct influence on droplet size. This means that we do not point nozzles forward 
on airplanes unless we want fine droplets. Also, as travel speeds increase, we 
do not want to point the nozzles forward on ground rigs either.
Low relative humidities have an immediate effect upon water-based sprays and cause 
evaporation to start as soon as the spray leaves the nozzles. This is a real prob­
lem with the finer droplets since they take longer to reach the spray target, if 
they ever do, and they evaporate faster because they have more surface per unit of 
volume. On a day of low humidity, fine droplets of a wettable powder-water
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suspension would soon become only a floating dust if they did not strike 
the target quickly.
To review the points covered here, let’s pick two opposing examples. For the least 
control of drift, the following conditions might be used: an aircraft application
at 100 m.p.h. and altitude of 100 feet with core and disk-type nozzles on 2-inch 
spacing operating at 100 p.s.i. applying 1 pint per acre with the nozzles pointed 
forward. With such a rate, pressure, and nozzle spacing, the nozzle size would be 
extremely small with an output of about 0.5 ounce per minute. Needless to say, the 
the droplet would be small too. If a water-based spray were used and the relative 
humidity were low, it is doubtful if anything but the pesticide would ever reach 
the ground.
For the most control of drift, we might select the following conditions: a ground
application at 10 m.p.h. with an 18-inch boom height, flooding flat-fan nozzles on 
2-foot spacing, operating at 10 p.s.i., 80° fan angle, and pointed backward and down 
at a 45° angle. At an application rate of 10 gallons per acre, nozzle output would 
be approximately 0.4 gallon per minute or 96 times the output in the above example. 
If the wind were under 10 m.p.h., we would expect the physical drift of particles 
to be negligible.
The following charts and Table 1 are based on data provided by Spraying Systems 
Company.
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INSECT SITUATION, 1971
D. E. Kublman , Roscoe Randell
HIGHLIGHTS
Each year presents a different insect situation. During 1970 black cutworms, grass­
hoppers, and corn rootworms increased in importance. Although com leaf aphids were 
very common in low numbers in many cornfields, populations did not develop as in 
1968. Populations of European com borers, alfalfa weevils, and fall armyworms were 
moderate.
Field crop acreage treated with insecticides was about the same in 1970 as in 1969. 
Approximately 7,368,100 acres of field crops were treated, with an estimated saving 
to farmers of $27,501,930 over and above treatment costs (Table 1). The percentage 
of acres treated by aerial or ground applicators or by individual farmers is given 
in Tables 2 and 3.
The information in these tables and in others in this report has been summarized 
from data supplied by county Extension advisers in agriculture. Advisers averaged 
814 inquiries about insect pests, of which 455 pertained to agricultural insects 
and 359 to home and garden insects. Extension advisers listed the following as the 
top twenty insects in decreasing order of requests for information:
1. European com borers 11. Flies
2. Cutworms 12. Termites
3. Rootworms 13. Bagworms
4. Grasshoppers 14. Roaches
5. Alfalfa weevils 15. Seed com beetles
6. Fall armyworms 16. Sod webworms
7. Com leaf aphids 17. Livestock insects
8. Armyworms 18. Mosquitoes
9. Spiders 19. Ants
10. Picnic beetles 20. Clover mites
CORN INSECTS
Com soil insects. The major use of insecticides in Illinois in 1970 was for con­
trolling com soil insects. Approximately 63 percent of the total com acreage was 
treated with an insecticide, saving farmers an estimated $24,890,000 above treat­
ment costs.
Resistant western and northern com rootworms. Larval populations were slightly 
higher than in 1969, and damage to root systems was pronounced in untreated demon­
stration plots in northern Illinois. Warmer than usual soil temperatures in April 
and May hastened rootworm egg hatch by 10 to 15 days. Newly hatched larvae were 
present in late May, and adults were observed in late June and early July, also 
earlier than usual.
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Table 2. Acres of Field Crops Treated With Insecticides and Estimated 
Profit From Treatments, Illinois, 1970
Crop and insect Acres treated
... ----—£T
Estimated profit—
C o m
Armyworms 8,271 $ 12,407
Corn flea beetles ... ...
Com rootworm adults 13,773 55,092
C o m  leaf aphids 71,335 356,675
Cutworms 139,519 837,114
European com borers 150,209 375,523
Grasshoppers 49,587 49,587^ j
Soil insects 6,610,287 24,889,923—7
Fall armyworms 18,692 46,730
TOTAL 7,061,673 $26,623,051
Soybeans
Grasshoppers 69,217 $207,651
Wheat
Armyworms 13,330 $53,320
Clover and alfalfa
Alfalfa webworms 2,683 $ 16,098
Alfalfa weevils 66,481 265,924
Clover leaf weevils 4,727 7,090
Grasshoppers 74,107 111,116
Meadow spittlebugs 357 714
Pea aphids 3,365 6,730
Potato leafhoppers 4,207 8,414
Variegated cutworms 2,040 4,080
TOTAL 157,967 $420,166
Fence rows, ditch banks, roadsides, reserve acreage, etc.
Grasshoppers 65,914 $197,742
1969 TOTAL 7,876,823 $36,413,387
1970 TOTAL 7,368,101 $27,501,930
a/ Over and above treatment costs.
b/ Based on yield increase from use of rootworm insecticide.
67
Table 2. Percent of Total Field Crops Treated by Commercial and 
Private Applicators in Illinois, 1958 Through 1970
Year
Percent of total acreage treated
Airplane Ground application 
application Commercial Individual
1958 3.0 19.5 77.5*/
1959 2.6 14.5 82.9
1960 5.6 11.9 82.5
1961 7.4 12.0 80.6
1962 9.9 12.3 77.8
1963 9.2 18.8 72.0
1964 10.1 8.4 81.5
1965 4.9 10.4 84.3
1966 5.8 13.8 80.4
1967 5.5 14.7 79.8
1968 7.1 13.4 79.5
1969 5.3 15.2 79.5
1970 4.5 16.0 79.5
a/ First year in which soil insecticides were included in these calcula-
tions.
Table 3. Number of Acres Treated, by Method, for Certain Insects in
Illinois, 1970
Acres treated
Airplane Ground application
Insect app li cati on Commercial Individual
Clover and alfalfa insects 31,711 14,177 36,159
Corn soil insects 96,675 1,033,232 5,480,380
European corn borers 85,533 34,212 30,459
Grasshoppers 36,926 55,777 157,325
Corn leaf aphids 54,883 6,457 9,995
TOTAL 305,728 1,143,855 5,714,318
Approximately 2,765,500 acres were treated with organic phosphate and carbamate 
insecticides, primarily continuous-corn acreage, in the northern one-third of 
Illinois (Table 4).
Adult rootworm populations were the highest in Ogle, Stephenson, and Boone Counties 
among 29 counties surveyed, averaging between 2 and 3 adults per plant. The most 
severe rootworm damage in 1970 occurred in these areas. Thirteen percent of the 
fields in the northern one-third of Illinois averaged 4 or more beetles per plant, 
and these potentially could be seriously infested in 1971 if replanted to corn. 
Egg-laying should be greatest in these and late-silking fields, which attract large 
numbers of beetles. In 1971 rootworm damage is most likely to occur north of a 
line from Carthage to Bloomington to Joliet (Figure 1). Farmers in northern Il­
linois who have experienced serious rootworm damage in past years and who have con- 
tinous corn should continue a rootworm control program.
Western com rootworms (WCR). Adults were found for the first time in Cook, DuPage, 
Will, Grundy, Livingston, Iroquois, McLean, and Ford Counties. Since first found
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in Rock Island County in 1964, the WCR has spread to 47 counties in the northern 
one-half of Illinois (Figures 1 and 2). Populations have declined to some extent 
in Mercer, Warren, and Henderson Counties. These were critical areas during 1966­
1968, but as the WCR population has moved eastward, the population pressure has 
increased around the periphery. There is a slight trend of displacement of the 
northern by the western species over the last five years.
Western com rootworms seek late-maturing fields in which to feed and lay their 
eggs. Consequently fields that were late-maturing in 1970 are the most likely to 
be similarly infested in 1971. Damage is also common on second-year com.
Northern com rootworms (NCR). Although this species is present throughout Illi­
nois, economic infestations are confined primarily to the northern one-half of the 
state (north of Route 36 from Pittsfield to Springfield to Decatur). Adult NCR 
populations were highest in 1970 in Ogle, Stephenson, and Boone Counties (Figure 2). 
An occasional report of rootworm damage is received from southern Illinois in 
bottomland areas. Northern com rootworms are generally resistant to the chlorin­
ated hydrocarbon insecticides; however, levels of resistance vary, and some popu­
lations tested by Dr. Ralph Sechriest in east-central and southern Illinois are 
still susceptible. All rootworms in the northern one-half of Illinois should be 
considered as resistant to chlorinated hydrocarbons since testing beetles for 
resistance in each problem field is not feasible. Records over the past five years 
indicate that continuous com of three or more years in the northern one-third of 
Illinois is most likely to be damaged by rootworms.
Seed-corn beetles. They were extremely abundant in 1970, but good growing condi­
tions, rapid germinations, and emergence of corn seedlings probably contributed 
to reducing damage. Seed-com beetle damage in previous years has been associated 
with cool, wet soil and generally poor growing conditions. Both the small reddish- 
brown slender seed-com beetle and the slightly larger striped seed-com beetle are 
resistant to the chlorinated hydrocarbons. Planter-box seed treatments with dia- 
zinon, and organic phosphates applied in a 7-inch band have given control of this 
pest. Seed-com beetles will still be present in 1971.
Garden symphylans. Only a few problem fields of garden symphylans were encountered 
in 1970. They are present in most fields in the northern one-half of the state. 
Usually the cornfields damaged by this pest are also very high in organic matter 
in the form of animal manures or legumes. Dyfonate applied in a 7-inch band at 
corn-planting time has given practical control in research conducted by Dr. Ralph 
Sechriest.
Black cutworms. This insect rated the "insect of the year" award for 1970. More 
cutworm problems were reported in 1970 than in the past three years combined. An 
estimated 120,400 acres of com were replanted because of cutworm injury, and 
139,500 acres received emergency control measures. We had reports of poor cutworm 
control from practically all planting-time treatments, including aldrin or hepta- 
chlor applied in the boot at 1 pound per acre. Broadcast applications of aldrin 
and heptachlor were also ineffective in several instances. Wet weather in the 
early spring in 1970 was favorable for cutworm development.
The most severe problems were encountered in southern and central Illinois,.but the 
range extended to northern sections as well. Many cornfields were infested to 
varying degrees--most not heavy enough to warrant treatment. Some fields were 
replanted three times. In contrast to the usual situation of localized infesta­
tions in low, wet areas, cutworm activity this year was observed in a somewhat 
random pattern over entire fields. This random pattern and the fact that plants
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which the cutworms cut were small and were cut above the growing point made emergen­
cy control measures unnecessary. In some instances, stands of 25,000 were reduced 
to 22,000, but the impact of this plant loss when in a random pattern was minor.
Table 4. Number of Corn Acres Treated With Different Types 
of Soil Insecticides , 1964 Through 1970
Year
Chlorinated
hydrocarbons
Organic phosphates 
and carbamates
1964 4,009,303 81,822
1965 4,544,432 189,352
1966 5,116,605 326,592
1967 5,601,572 602,721
1968 5,170,726 1,091,143
1969 4,517,931 1,990,138
1970 3,844,740 2,765,547
Black cutworms should be considered as a potential problem in 1971. A wet, cool 
spring is most favorable for cutworm development. The black cutworm probably does 
not overwinter extensively in Illinois, so severe infestations may be the result 
of moths migrating from southern states in the spring and depositing eggs in fields. 
Because it is impossible to forecast the severity of a problem more than a week or 
two in advance, frequent observations for damage should be made in the low, wet 
spots for cut, wilting, or missing corn plants. Emergency treatments will be based 
on the number of worms present, size of com, and size of worms. The more mature 
the com (early planting) when cutworms strike, the lower the chance of plant re­
covery and the more serious the loss in stand.
European oovn borers. First-generation populations in 1970 were very low (Tables 
5 and 6) and damage minor. Although the 1969 overwintering populations were fairly 
high (state average of 170 borers per 100 stalks) and winter mortality low, these 
factors necessary to incur com borer problems were cancelled out by late-planted 
com in many areas, which was unsatisfactory for corn borer survival.
Second-generation corn borer populations declined in most areas of the state and 
were lower than in 1969. The state average was 85 borers per 100 stalks of com 
(Table 7). Overwintering com borer populations are highest in the northwest, 
western, and west-southwest sections of Illinois (Figure 3). With favorable weath­
er, these overwintering populations are high enough to present a potential problem 
to early-planted com in 1971.
Com leaf aphids. Populations were low in 1970 as in 1969, and only occasional 
fields were infested to an extent requiring treatment. In early July, enough 
aphids were present in the whorls of corn plants in many fields to indicate the 
possibility of a serious problem. Hot weather and numerous predators helped to 
keep aphid populations in check, and as the corn tassels emerged, aphid numbers 
declined.
C o m  flea beetles. Damage was generally light and confined to the southern half 
of Illinois.
Common stalk borers. This insect was a problem along the border rows of many corn­
fields this year. It overwinters in the egg stage along the edges of fields. The 
worms start their development in grasses and weeds, then move to larger-stemmed 
plants--such as com. Control in com is difficult because the worms are usually
70
too deep in the whorl for insecticides to reach them. Keeping weeds and grasses 
cut in late July and early August along the edges of fields will remove the egg­
laying sites of the moths and help prevent problems the following year.
. o /
Table 5. First- and Second-Generation Corn Borer Populations—
July Oct. July Oct. July Oct. July Oct. July Oct. July Oct.
1965 1965 1966 1966 1967 1967 1968 1968 1969 1969 1970 1970
Northwest
Ogle*
Whiteside*
Bureau
Mercer*
0
1
3
9
18
69
74
49
3
5
9
30
58
167
129
109
13
22
17
16
52
26
113
76
0
3
1
3
100
177
150
217
8
0
6
4
85
42
198
331
0
0
2
0
59
81
62
42
Average 3 53 12 116 17 67 2 161 5 164 1 61
Northeast
Boone* 3 11 6 66 16 12 0 156 24 48 0 72
DeKalb* 0 31 1 21 1 13 1 113 5 73 3 52
LaSalle 0 46 2 88 4 87 5 304 5 97 0 62
Average 1 29 3 58 7 37 2 191 11 73 1 62
East
Kankakee* 1 28 0 56 1 41 1 94 0 66 0 53
Iroquois* 2 61 0 42 2 21 1 321 1 69 0 17
Livingston 1 32 0 84 13 65 5 540 2 140 0 36
Champaign* 0 10 0 8 0 7 0 80 0 12 0 9
Average 1 33 0 48 4 34 2 259 1 72 0 29
Central
McLean* 0 45 6 103 4 82 0 267 1 46 0 24
Logan 0 10 3 28 1 30 0 41 0 13 0 3
Average 0 28 5 66 3 56 0 154 1 30 0 14
West
Knox* 3 45 4 232 14 136 11 158 11 183 0 85
McDonough* 11 98 2 153 9 93 7 191 2 199 5 131
Average 7 72 3 193 12 115 9 246 7 191 5 108
West-Southwest
Christian 0 23 1 15 2 74 0 158 0 44 0 30
Sangamon 0 8 0 15 0 16 0 84 2 7 0 16
Macoupin 2 73 9 84 2 53 3 177 0 339 8 117
Greene 4 81 11 167 14 147 7 236 2 311 3 93
Average 2 46 5 70 5 73 3 164 1 175 4 64
OVERALL AVERAGE 2 43 5 86 8 60 3 195 4 121 1 55
a/ Asterisks indicate an 11-county comparison (see Table 6).
71
Table 6. Average First- and Second-Gene rati on Corn Borer 
Populations (11-County Comparison)&/
Year First generation Second generation
1960 9 117
1961 3 82
1962 10 139
1963 14 126
1964 7 122
1965 3 42
1966 5 92
1967 9 51
1968 3 183
1969 5 105
1970 1 57
a/ Starred counties, Table 5.
Southwestern com borers. This insect is now present in 15 counties in the extreme 
southern section of Illinois (Figure 4). The northward movement was apparently- 
slowed this year as none were found in additional counties. Nine of 10 fields sur­
veyed in Pulaski-Alexander were infested with the southwestern corn borer, with an 
average of 24.4 borers per 100 stalks. In Massac, 8 of 10 fields were infested, 
averaging 7.5 borers per 100 stalks. Fields with 50 to 80 percent of the plants 
girdled were noted in Pulaski-Alexander, but the overall infestation was less than 
in 1969. Damage is usually confined to late-planted corn. This pest is gradually 
adapting to Illinois conditions, and we can look for more problems in future years.
Fait armywoiwis. Many late-maturing com fields were damaged by these dark-brown- 
to-dull-green, smooth-skinned worms feeding in the whorl, giving plants a ragged 
appearance as the leaves emerged. Most reports of damage came from the southern 
sections. There is no way to forecast the severity of a problem more than a week 
in advance. Late-planted fields are selected by moths to deposit their eggs in 
and are most subject to attack.
S O Y B E A N  I N S E C T S
Grasshoppers. Populations almost exploded in 1970, reaching the highest level in 
several years. Damage to marginal rows of soybeans was common in central and south­
ern Illinois, and occasionally entire fields required treatment. Good growing con­
ditions and lush grass in fence rows and along roadsides provided ample food for 
grasshoppers and slowed migrations into com and soybeans, thereby averting serious 
crop damage. Grasshoppers are expected to present some problems in 1971 in the 
central and southern sections where fall adult counts indicated several counties 
with threatening populations (Figure 5). Hot dry weather during the period of egg 
hatch in June will favor the survival of spring 'hoppers.
Japanese beetle. This quarantinable insect, first found in Illinois in 1933, is 
still present in a number of counties (Figure 6). In some of these counties, erad­
ication programs are being conducted by federal and state agencies (designated on 
map as "E"). Areas in Ogle, Kankakee, and Marion Counties have been surveyed for 
three years without finding Japanese beetles, and eradication has been achieved.
In Madison, St. Clair, and Rock Island Counties, suppressive programs will be con­
tinued.
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Table 7. Corn Borer Fall Population Surveys in 36 Counties, 1960 Through 1970 
(County Averages Expressed in Borers per 100 Stalks of Corn)
I960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
Northwest
Jo Daviess
Winnebago
Ogle
Whiteside
Bureau
Mercer
68
131
125
76
36
132
46
51
49
131
97
111
98
114
95
29
135
428
70
214
121
178
370
287
146
93
96
306
179
275
17 
28
18 
69 
74 
49
69
54
58
167
129
109
39
34
52
26
113
76
295
213
100
177
150
217
112
71
85
42
198
331
111
169
59
81
62
42
Ave rage 95 81 150 207 183 43 98 57 192 139 87
N ortheast
Boone 75 47 70 88 34 11 66 12 156 48 72
Lake 24 12 13 15 59 10 33 11 158 65 83
DeKalb 57 126 81 160 132 31 21 13 113 73 52
DuPage 65 34 53 58 45 11 33 30 70 71 79
Will 92 76 101 119 78 16 38 37 87 99 21
LaSalle 55 127 66 258 163 46 88 87 304 97 62
Average 61 70 64 116 90 21 47 32 148 75 62
E ast
Kankakee 59 133 152 52 79 28 56 41 94 66 53
Iroquois 122 109 198 85 191 61 42 21 321 69 17
Livingston 129 59 81 83 163 32 84 65 540 140 36
Vermilion 41 14 42 14 11 17 16 11 195 92 50
Ch amp ai gn 13 5 10 14 9 10 8 7 80 12 9
Average 73 64 97 50 91 30 41 29 246 76 33
C entral
Peoria 160 121 2 37 110 106 66 708 191 285 267 53
Woodford 205 122 131 210 154 81 493 125 288 64 43McLean 247 49 88 65 43 45 103 82 267 46 24
Logan 54 18 23 47 30 10 28 30 41 13 3
Macon 29 12 23 14 17 6 5 23 52 28 11
Average 139 64 100 89 70 42 267 90 187 84 27
West
Henderson 136 117 174 150 223 106. 285 115 287 367 50
Knox 135 53 190 194 56 45 2 32 136 300 183 85Hancock 278 35 142 206 102 89 171 109 99 205 213
McDonough 193 48 192 144 123 98 15 3 93 191 199 131Adams 207 62 129 118 179 73 502 98 169 269 209Brown-Cass 91 41 67 88 117 84 148 58 349 184 93Average 173 59 149 150 133 83 249 102 233 235 130
W est-Southwest
Sangamon 90 13 20 10 12 8 15 16 84 7 16Christian 114 21 24 15 15 23 15 74 158 44 30Madi s on 111 77 150 56 30 126 90 107 425 447 270Average 105 37 65 27 19 52 40 66 222 166 105
Southwest
St. Clair 38 13 89 108 46 98 96 110 357 444 58Average 38 13 89 108 46 98 96 no 35 7 444 58
E ast-Sou theast
Moultrie 29 6 30 23 4 13 22 66 172 54 11Clark 20 12 20 21 16 151 74 8 189 207 63Jasper 49 53 102 25 24 40 44 59 196 118 95Lawrence 41 8 44 22 28 62 48 15 199 172 53Average 35 20 49 23 18 67 47 37 189 138 56
AVERAGE, ABOVE 36 COUNTIES 
AVERAGE, ALL COUNTIES
98 59 101 106 95 49 120 61 205 139 71
SURVEYED 101 56 99 98 100 57 112 57 211 170 85
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In counties designated as regulated (R), the movement of articles that may harbor 
the pests is restricted.
SMALL-GRAIN INSECTS
Cereal leaf beetles. This insect continues to expand its range in Illinois. The 
cereal leaf beetle has been found and identified in 30 counties in the east-central 
section of Illinois (Figure 7). It was found for the first time during 1970 in 
Christian, Cumberland, DeWitt, Effingham, Fayette, Jasper, Kendall, Macon, Menard, 
Montgomery, and Sangamon Counties.
Quarantines have been imposed on the following entire counties: Champaign, Chris­
tian, Clark, Coles, Cook, Cumberland, DeWitt, Douglas, DuPage, Edgar, Fayette, Ford 
Grundy, Iroquois, Kankakee, Livingston, Macon, McLean, Montgomery, Moultrie, Piatt, 
Shelby, Vermilion, and Will.
Counties with only portions under quarantine are: Effingham, that portion lying
north of a line along the north edge of Township 6 north; Jasper, all of Grove 
Township; Kendall, all of Seward Township; Menard, all of Road District No. 2; 
Sangamon, that portion lying east of a line along the east edge of Range 6 west; 
and Woodford, all of Kansas Township.
Last spring an aerial spray program was completed in an area a mile or more in ra­
dius at 11 sites where ceral leaf beetles were collected in 1969. A total of 
118,240 acres were treated with technical grade malathion (9.7 pounds per gallon), 
at the rate of 4 fluid ounces per acre in 1 block. This work was done by federal 
and state regulatory personnel under the supervision of Burhl McClung, Supervisor, 
Plant Pest Control, Agricultural Research Service, USDA, and Rodney Anderson,
Head, Division of Plant Industries, Illinois Department of Agriculture.
Crop damage from this beetle will be minor within Illinois during 1970. Surveys 
will be conducted by regulatory officials in 1971 to detect the spread of the in­
sect.
Hessian flies. Populations remained low again in 1970. The fall survey indicated 
an average of 3 flaxseeds per 100 tillers, which is slightly higher than in the 
fall of 1967 (Table 8). The average number of flaxseeds per 100 tillers is given 
for the counties surveyed in August in Figure 8. Jackson, Randolph, and Jefferson 
had the highest counts. The 10-year state average is 6 puparia per 100 tillers. 
Section averages are more reliable than individual county averages.
True armyworms. Populations were present in many wheat fields in the spring of 
1970, but diseases and parasites held them in check to a great extent. An esti­
mated 21,600 acres were treated for control in 1970. True armyworms survive best 
in a cool, wet spring. This species generally does not overwinter successfully 
in Illinois, but migrates from the south and southwestern states on the prevailing 
winds in the spring.
CLOVER AND ALFALFA INSECTS
Alfalfa weevils. Populations in 1970 were heavier than either of the previous two 
years, causing moderate to heavy damage to alfalfa in the southern half of Illinois 
Damage was also noted as far north as Henderson County in western Illinois. An 
estimated 66,480 acres of alfalfa were treated. Weevil development was slow, and 
damaging levels came late (as in 1968 and 1969). Dr. E.J. Armbrust, Illinois Nat­
ural History Survey Entomologist, reports that an average of 64.7 percent of the
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Table 8. Hessian Fly Populations, by Sections, July 1960 Through 1970
Flaxseeds per 100 tillers
1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
West 4.4 1.5 10.8 7.5 2.2 2.0 7.2 2.5 1.0 1.0 .4
Central 4.7 2.0 3.3 4.0 1.6 .0 2.1 1.0 .0 1.0 .8
East 6.9 1.5 5.2 3.0 .0 2.0 .0 .5 .0 .0 .0
West-southwest 18.0 21.2 24.1 10.5 1.9 1.1 15.9 3.7 .18 1.0 3.1
East-southeast 10.0 3.8 12.4 2.5 4.2 .4 25.6 4.2 4.3 3.0 1.2
Southwest 10.7 7.7 11.9 1.2 10.1 3.7 8.8 2.8 4.2 3.0 6.2
Southeast 15.7 33.6 10.9 3.0 1.0 .8 22.6 13.0 2.0 2.0 4.4
State average 11.4 8.0 11.2 4.8 3.4 1.5 14.4 5.3 1.9 2.0 3.3
larvae were parasitized by a parasitic wasp, Bathypleetes curculionis , during the 
larval feeding period. This percentage is comparable to the 1969 percentage, ex­
cept that alfalfa weevil populations were higher and more damaging in 1970.
In 1971 we can expect moderate to severe damage south of a line from Watseka to Har­
din and light to moderate damage in the area south of a line from Joliet to Monmouth 
and north of a line from Watseka to Hardin (Figure 9).
Meadow spittlebug. Populations increased slightly in 1970, although control meas­
ures were seldom needed. The adult survey conducted in late August (Figure 10) in­
dicated a low population. Damage in 1971 should be noneconomic.
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Figure 1. Western Corn Rootworm Prospects for 1971.
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Top figure is the average 
number of adult corn 
rootworms per 100 plants.
Bottom figure in parenthesis 
is the percent of the total 
population consisting of western 
c o m  rootworms.
CORN R00TW0RM 
POPULATIONS BY 
DISTRICT, SUMMER, 
1970
Average number of root- 
worms per 100 plants
Northwest . . . . 122 m
Northeast . . . . 67 w
W e s t ........ . 13 do)
Central . . . . . i+8 (3)
E a s t ........ . 13 (0)
West-southwest . 0 (0)
East-southeast . 20 (0)
STATE ........ (2 7)
Fig u r e  2. A d u l t  W e s t e r n  and N o r t h e r n  Corn R o o t w o r m  
P o p u l a t i o n s , S u mmer, 1970.
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First-generation Damage 
Potential, 1971.
Ave, number of borers/100 stalks
0-100-- Non-economic to light
100-250— Light to moderate 
250 and over— Moderate to severe
CORN BORER POPU­
LATIONS BY DISTRICT, 
Fall, 1970
Ave. No. borers/100 stalks
Northwest 88
Northeast 61
West 130
Central 27
East 33
West-southwest 105
East-southeast 92
Southwest 139
Southeast 99
State 85
Figure 3. European Corn Borer Prospects, 1971.
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X Counties in which Southwestern corn 
borers have been found
Figure 4. Southwestern Corn Borer Prospects for 1971.
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Figure 5. G r a s s h o p p e r  P r o s p e c t s  fo r  1971.
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Figure 6. J a p a n e s e  B e e t l e  D i s t r i b u t i o n 1970
Figure 7. Cere a l  L e a f  B e e t l e  D i s t r i b u t i o n , 1 9 7 0.
Figure 8. Hessian Fly Populations, Summer, 1970
Figure 9. Alfalfa Weevil Prospects, 1971.
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Figure 10. Meadow Spittlebug Prospects, 1971
WEED CONTROL FOR CORN
E. L. Knake
With careful selection and use of herbicides, supplemented with timely cultivation, 
we can achieve good control of most of our major annual weeds in corn. We have 
good controls for both annual broadleaf and grass weeds and relatively good corn 
tolerance.
Preplant or preemergence herbicides are now used on about two-thirds to three- 
fourths of our Illinois corn acreage. In addition, 2,4-D is used postemergence on 
about one-third of the corn acreage.
P R E P L A N T
Preplant has become popular in an attempt to get more operations performed before 
the busy planting season. For some preplant treatments incorporation is necessary, 
for others it is optional.
AAtrex may be applied within two weeks before planting. Usually, the closer to 
planting, the better. Preplant means broadcasting, but especially on the lighter 
soils, where relatively low rates are adequate, cost of broadcasting is considered 
reasonable. Mixing AAtrex with fluid fertilizer is popular in some areas. There 
is no urgency about incorporating AAtrex. If weather is dry, there may be some 
advantage for getting the herbicide into more moist soil to enhance absorption by 
weed seedlings. But incorporation of AAtrex should usually be relatively shallow 
to avoid dilution.
Sutan may be applied preplant, alone or in combination with atrazine. The combi­
nation can improve control of grass weeds and reduce atrazine residue. A common 
rate has been 1/2 gallon (3 pounds active) of Sutan plus 1-1/4 pounds of AAtrex 80W 
per acre. However, rates up to 2/3 gallon of Sutan and 2 pounds of AAtrex 80W might 
be used. Application with fluid fertilizers is popular, but considerable care should 
be taken to make accurate and uniform applications if corn injury is to be avoided. 
Sutan, alone or with atrazine, may be applied within two weeks before planting and 
should be incorporated immediately.
Lasso may be applied preplant, alone or in combination with atrazine. Incorpo­
ration is optional. For panicum control surface application is preferable, but 
for netsedge control incorporation is desirable--especially if rainfall is light. 
Lasso may be applied within seven days before planting. Rates should be adjusted 
according to soils and weed species to be controlled. If Lasso is incorporated 
preplant, usually the rate should be slightly higher than for a preemergence treat­
ment .
P R E E M E R G E N C E
AAtrex applied at planting or shortly after continues to perform well. It controls 
most major annual broadleaf weeds and is exceptionally good for smartweed control.
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Control of annual grass weeds is sometimes satisfactory with adequate rates. How­
ever, where control of foxtail is not as good as desired or where panicum is be­
coming a problem, combining a good grass killer with atrazine can be helpful.
Ramrod continues to be popular as a band-applied granule on soils with over 3 per­
cent of organic matter. Supplementing Ramrod's grass control with an early post­
emergence application of 2,4-D provides one of the most effective and economical 
programs for corn.
Ramrod-atrazine has an excellent performance record with good crop tolerance, broad 
spectrum control, and reduced residue. Although granules of this combination are 
under consideration, it currently must be applied as a spray. Because of the irri­
tation from the Ramrod wettable powder and other considerations for handling and 
applying, this combination has probably not gained as much acceptance as its per­
formance would justify.
Lasso is adapted to a wide range of soils. The granules have been popular, and the 
liquid formulation has some handling advantage over the more irritating Ramrod wet- 
table powder. Control of annual grasses has been very good, and Lasso provides one 
of the best answers for panicum and nutsedge. Some injury to certain corn hybrids 
was experienced in a few cases in 1970. Although the problem was not considered 
serious, we suggest that growers check with their chemical dealers and seed compa­
nies to avoid using Lasso on the more sensitive hybrids. Suggested preemergence 
rate is usually 2 to 3 pounds per acre (active ingredient, broadcast basis), de­
pending on soil and weed species.
Las so-atrazine performance has been similar to that of Ramrod-atrazine. Some growers 
and applicators prefer the Lasso liquid formulation to the Ramrod wettable powder.
Knoxweed continues to have some acceptance because it is available as granules, con­
trols both broadleaf and grass weeds, and presents no residue problem. Although 
sometimes satisfactory, its record of consistent performance is not quite as good 
as that of some other materials, and crop injury occasionally occurs.
Londax is a combination of Lorox and Ramrod. It is available in both granular and 
wettable powder form. Weed control has often been relatively good, but with Lorox 
in the combination there is some risk of corn injury.
P O S T E M E R G E N C E
AAtrex and oil continues to find some use, primarily in the northern part of the 
state. This treatment has generally given good control of broadleaf weeds, in­
cluding smartweed. Under favorable conditions it may also control small grass 
weeds. Injury to corn sometimes occurs and has occasionally been severe. If AAtrex 
and oil is used, label precautions should be followed very carefully. Usually pre­
plant or preemergence applications of AAtrex are preferred over postemergence use.
2j4-D continues to be an effective, low-cost treatment for broadleaf control. Some 
corn injury occurs each year, but the acreage with severe injury is usually not ex­
tensive. Although more costly, an alternative which can provide greater crop 
safety and better smartweed control is AAtrex preemergence or preplant.
Banvel usage continues each year on a limited acreage. Injury to nearby soybeans is 
not uncommon. The extent of possible reduction in soybean yields will depend on the 
amount of Banvel contacting the bean plants and the time. If soybeans are affected 
when small, yield reductions may not be as great as from later applications. Corn 
injury from Banvel has occasionally occurred. A major reason for using Banvel is 
to control smartweed. For this purpose, AAtrex preplant, preemergence, or possibly 
postemergence would be preferable.
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PANICUM CONTROL
M. D. McGlamery
There are many species of panicum grasses, but two annuals, fall panicum (Panicum 
dichotomiflorum) and witchgrass (Panicum capillare), are the two main weedy species 
in Illinois. Fall panicum has become a serious weed problem in com fields in many 
areas of Illinois.
Fall panicum is a variable species with more than one variety or form. Many bota­
nists divide it into an erect and a decumbent form. The difference between these 
two foims may be due to environmental or competitive conditions. The Grasses of 
Iowa by Richard W. Pohl states
This species is a profusely branched annual, frequently developing 
panicles from upper nodes of the stem. It is apparently very sensi­
tive to environmental conditions. Given enough space, the plants be­
come large and mound-shaped with decumbent and rooting stems. When 
crowded, they are slender and erect. Vigorous plants have zig-zag 
stems with inflated sheaths.
Fall panicum is difficult to distinguish from the foxtail grasses until the seed- 
head begins to form, but the large spreading seedhead (panicle) is easily distin­
guished from the "bottle-brush" seedhead of the foxtails. Fall panicum is not so 
vigorous a competitor as giant foxtail because it does not tolerate as much shade. 
However, uncontrolled fall panicum can reduce com yields and cause harvest prob­
lems .
Fall panicum is somewhat of a misnomer. It begins to germinate in April or May; 
however, it will continue to germinate into the summer and does not flower until 
August to October. Fall panicum is a shallow germinator, so minimum tillage oper­
ations contribute to the problem by leaving seeds near the surface.
There are many reasons postulated for the fall panicum problem. One is less shading 
of the soil because of the earlier planting of corn and the use of shorter, upright- 
leaved corn hybrids. The effect of shade and short corn is magnified in seed- 
production fields where com inbreds of low vigor are planted in wide rows to fa­
cilitate ear corn harvest. Southern com leaf blight (T race) caused many fields 
to "open up" earlier this year and let in more sunlight; thus late grasses (crab- 
grass and fall panicum) were a greater problem than usual.
Changes in tillage concepts have also contributed to the problem. Minimum tillage 
is being emphasized for erosion control, but it leaves more weed seeds near the 
surface. This is especially emphasized in the zero-tillage concept where all res­
idues are left on the surface, creating a moist environment ideal for germinating 
weed seed. These tillage concepts combined with more broadcast herbicide applica­
tion have led many farmers to reduce "lay-by" cultivations. This has allowed the 
buildup of late-emerging weeds in these tillage systems.
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The greater dependence upon chemical weed control has also allowed weeds that are 
somewhat tolerant of the herbicides to increase in an environment of little com­
petition. AAtrex (atrazine) is a common com herbicide which often does not ade­
quately control fall panicum. AAtrex has provided the benefits of full-season, 
broad-spectrum weed control necessary to minimum tillage concepts, but the failure 
to adequately control certain grasses coupled with tillage reduction has helped 
fall panicum to become a major problem in these tillage concepts.
Lasso (alachlor) and Sutan (butylate) are the two herbicides in our tests which 
have provided the best control of fall panicum. However, Sutan needs immediate, 
thorough incorporation (preplant) and thus does not fit into minimum tillage con­
cepts. Neither of these two herbicides adequately controls many broadleaved weeds, 
so the use of 2,4-D or a combination of herbicides will be necessary for broad- 
spectrum weed control. Ramrod (propachlor) will give initial fall panicum control 
and combined with cultivation will handle the weed in many situations, but Ramrod 
is not well adapted to the soils in southern Illinois where the fall panicum prob­
lem is greatest.
The new herbicides, Bladex (SD-15418) and Princep (simazine), are better for con­
trolling fall panicum than AAtrex, but in general are not as effective as Lasso 
or Sutan. However, Bladex and Princep have not provided the same control that 
AAtrex has of many broadleaved weeds such as cocklebur and velvetleaf. Geigy is 
going to promote the use of a tank mix of AAtrex and Princep in a 1:1 combination 
for broader-spectrum weed control, but this combination has a potential for carry­
over problems and a loss of planting flexibility in case of crop failure caused 
by disease (southern corn leaf blight) and weather.
Bladex has a shorter soil life than either AAtrex or Princep, so it has greater 
cropping flexibility, but its clearances and availability for 1971 are uncertain 
and its control of some broadleaved weeds is inadequate. Mixtures of Bladex with 
other herbicides will not be cleared in 1971.
Mixtures of Lasso or Sutan with AAtrex are cleared as tank mixes, and Sutan/atrazine 
will also be available as a 36:12 percent wettable powder formulated mix. These 
mixtures provide better broadleaved weed control than Lasso or Sutan alone and 
better fall panicum control than AAtrex alone. A postemergence spray of 2,4-D 
could be combined with either Lasso, Sutan, or Bladex to give adequate broadleaved 
weed control.
Fall panicum has not been a serious problem in soybeans because of the greater shade 
and the ability of the main soybean herbicides to control the weed. Thus a crop 
rotation of corn and soybeans would be one way to help keep fall panicum populations 
to a minimum.
The return to an integrated control program of chemical and mechanical control 
(rotary hoe and cultivations) will also help reduce the fall panicum problem.
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Table I. Control of Fall Panicum, Brownstown, 1970
Herbicide Rate per Percent control
(time)£./ acreb/ Fall panicum Momingglory
Princep (PPI) 2-1/2 lb. 75 100
Sutan (PPI) 2/3 gal. 90 50
Sutan + 2 qt. +
Princep (PPI) 1-1/4 lb. 80 80
Lasso (PE) 2 qt. 95 35
3 qt. 100 65
Lasso + 2 qt. +
Princep (PE) 1 lb. 100 100
AAtrex (PE) 2-1/2 lb. 65 70
Bladex (PE) 2-1/2 lb. 95 100
a/ PPI = preplant incorporated, PE = preemergence.
b/ Rate of formulated product per acre on a broadcast basis.
Table 2. Triazine Herbicides and Their Grass Selectivity, Urbana, 1970
Lb. per acre^/
Percent control
Herbicide Fall panicum Giant foxtail
AAtrex 80W 1.25 50 55
(atrazine) 1.88 60 75
Princep 80W 1.25 40 40
(simazine) 1.88 80 90
Bladex 80W 1.25 50 85
(SD-15418) 1.88 70 90
Geigy Exp-80W 1.25 40 80
(GS-13529) 1.88 60 95
a/ Rates of formulated product (80% wettable powder = 80W) per acre on a broadcast
basis . Rates are below recommended dosages to compare innate chemical differences .
Table 3. Herbicide Rate for Effective Panicum Control as Affected by Soil Type
Rate for 80 percent control
Browns town£/
Urban ail/ Fall panicum Fall panicum
Giant foxtail Fall panicum (6-20£/) (9-l£/)
AAtrex 2-1/2 lb. 5 lb. 2-1/2 lb. 5 lb.
Princep 2-1/2 lb. 5 lb. 1-1/4 lb. 2.0 lb.
Bladex 2-1/2 lb. 5 lb. 1-1/4 lb. 2-1/2 lb.
Ramrod 3 lb. 6 lb. 3 lb. 12 lb.
Lasso 1 qt. 2 qt. 1/2 qt. 1 qt.
a/ Soil is Brenton silty clay loam (4 percent organic matter) . 
b/ Soil is Cisne silt loam (1-1/2 percent organic matter), 
c/ 6-20 and 9-1 are dates of rating at Brownstown.
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NUTSEDGE CONTROL 
F. W. Slife
Nutgrass is listed as one of the ten most serious weeds in the world. It occurs 
in most of the temperate and tropical areas around the world. It has become more 
serious in Illinois in the last ten years, and at present seems to be spreading 
as fast as any weed we have.
Many years ago, most of the nutgrass was confined to the low wet areas of fields 
and tended to spread very little because of late planting of row crops, rotations, 
and cultivation. As more of our land has gone to row crops with less small grain 
and legumes and as the crops are being planted earlier, nutgrass has had the op­
portunity to infest new areas. In addition, chemicals used for annual weed con­
trol in field crops have given the nutgrass a chance to grow with less competition.
Although nutgrass is considered a perennial, it acts more like an annual in this 
area. It germinates very early in the spring, primarily from nutlets in the soil. 
The plants produced by the nutlets form more plants, and then nutlets are pro­
duced in the summer and fall months. The only parts of the plant that survive 
during the winter are the nutlets in the soil. Some seed is produced, but this 
appears to be a minor problem as compared with the reproduction of nutlets.
Nutgrass has the ability to utilize the complete growing season and season-long 
control with selective chemicals is, therefore, rare and particularly difficult 
to achieve in an early-planted corn crop. Although several chemicals will tem­
porarily control the top growth of nutgrass growing in corn, a single treatment 
applied early in the spring will seldom control the later germination of nutgrass.
Ed Stoller has shown that a nutgrass tuber is similar to a potato tuber in that 
it has a number of eyes for potential sprouts. Early in the spring, usually one 
of the eyes produces a shoot, but occasionally two or three shoots will emerge. 
After a shoot emerges through the soil and is killed by a chemical treatment or 
is cut off by cultivation, the tuber generally sends up a new shoot at a later 
date. Again, if the second crop of shoots is destroyed, the tubers will generally 
have enough reserve to start another group of shoots at a later date. The number 
of times a tuber regenerates a new shoot depends on many factors, but we assume 
this can be accomplished at least three times.
The problem of controlling this weed in corn fields becomes apparent. Com will 
generally be planted at or before the time the first crop of shoots appears. One 
of several chemicals will control shoot development for a number of weeks, but as 
the chemical residue goes down, the later shoots will emerge and produce plants 
that will produce a new crop of tubers. The later shoot emergence can only be 
solved by cultivation, if the corn is not too tall, or by additional chemical 
treatment.
Treatments for com that usually give good initial control of nutgrass are Sutan, 
Sutan-atrazine combinations, and Lasso. Lasso can be incorporated or used as a
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pre-emergence treatment. Where com is planted extremely early or where corn is 
planted on light-colored soils, pre-emergence Lasso will generally be more effec­
tive than incorporated Lasso. Atrazine plus oil as a post-emergence treatment 
will generally control the top growth of small nutgrass plants, but will not pre­
vent growth later in the season.
The best crop to grow to control nutgrass and eventually eliminate the problem is 
soybeans. A two-year study by Loyd Wax indicated that a combination of chemicals 
and cultivation in soybeans prevented nutgrass from growing and greatly reduced 
the number of nutlets in the soil.
The procedure for this control program is as follows:
1. On fall-plowed fields, disk or field-cultivate the nutgrass patches when the 
plants are approximately 2 inches high. This will be approximately May 1 in 
central Illinois.
2. Disk or field-cultivate the infested area when new plants appear and are about
2 inches high. This will be approximately May 15.
3. Approximately 2 weeks later, treat the infested area with Lasso or Vernam at
3 pounds per acre. The treated area should be incorporated immediately, and 
the field planted to soybeans. We would prefer that the soybeans be planted 
in 30-inch rows so that the plants shade the ground as soon as possible. Row 
cultivation should be used whenever nutgrass plants appear.
This procedure should be followed for two years in a row if a high degree of 
elimination is desired.
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INSECT PROBLEMS OF GRAIN SORGHUM
A. J. Keaster
The 1970 encounter of corn producers with the southern corn leaf blight has raised 
questions regarding disease-resistant corns and corn substitutes. One logical sub­
stitute is grain sorghum. Some of the characteristics of grain sorghums that make 
them ideal substitutes for corn are:
1. Sorghums are able to withstand periods of drouth and other adverse weather 
conditions.
2. They may be planted late in the season.
3. They are competitive with corn in yield and feed value.
4. They are resistant to most diseases, among them southern corn leaf blight.
5. Most hybrid sorghums are now resistant to feeding of blackbirds and other birds.
Among the problems associated with production of grain sorghum are insect pests. 
Insects of primary concern in most areas where grain sorghum may be produced are:
corn earworm, Eeliothis zea (Boddie) 
sorghum webworm, Cetama sovghiella (Riley)
European com borer, Ostrinia nubitalis (Hubner)
In southern areas of production and along the southern edge of the major corn belt, 
sorghum midge, Contarinia sovgh'ioo'la (Coq.), may also be a serious problem. A de­
scription of the damage resulting from feeding by these insects follows.
Corn earworm attacks sorghum heads during the period of seed maturation. The larvae 
of the corn earworm may cause severe damage by either hollowing out or consuming 
entire seeds within the heads. Tight-headed varieties are most susceptible to in­
festations because of the protection they offer from insect predators, parasites, and 
climatic factors. Loose-headed varieties are less susceptible to earworm infes­
tations and allow for better penetration of insecticides when control measures be­
come necessary.
It is often difficult and time-consuming to find earworm larvae in the sorghum heads 
by examination of individual heads. If this method is used, it is necessary to part 
the head carefully and look for the larvae feeding on the developing seeds. Another 
method is to bend individual heads into a bucket or similar container and shake 
vigorously and count the larvae that are dislodged. Many heads can be checked in 
several areas of the field in a short period of time. The shaking method is much 
easier and allows for greater accuracy. An insecticide should be applied when about 
25 percent of the heads contain one or more small to half-grown larvae.
Sorghum webworm infestations are usually concentrated in late-planted fields or in 
fields adjoining earlier-planted sorghum. The nature of damage by webworm is similar
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to that caused by corn earworm. Sorghum webworm is not difficult to control, but 
again loose-headed varieties are less susceptible to infestations and allow for 
easier application of control measures. Webworm infestations should be checked at 
the same time earworm infestations are checked. Heads should be checked until seeds 
begin to ripen because webworm will attack seeds almost until harvest. Control is 
usually justified when 25 percent of the heads contain one or more larvae.
European corn borer damage is comparatively light most years. Infestations by this 
pest are noted by the presence of tunnels in the upper portion of the stalk or by 
broken-over heads. The heads usually remain attached to the plant and therefore 
result in only slight yield reduction. Insecticidal control of European corn borer 
is usually not warranted.
Sorghum midge is the most abundant and most destructive insect pest of sorghum in the 
southern states,where favorable overwintering conditions exist. Midge may be destruc­
tive as far north as the 40th parallel. The midge is a small dipterous insect 
that lays eggs on the floret or seed husk. A small larva emerges from the egg and 
matures to the adult stage inside the seed. Ultimately the seed is destroyed, and 
if the infestation is severe, the heads appear "blasted or blighted." A life cycle 
is completed in 14 to 16 days.
Midge damage may be reduced by following certain agricultural practices. Among 
these are:
1. Control Johnson grass. Johnson grass is an alternate host of the midge and 
allows populations to build very rapidly. Johnson grass may also serve as a host 
for overwintering.
2. Plant all sorghum at the same time, Staggered plantings allow populations to 
build so that later plantings suffer heavy damage.
3. Attempt to obtain uniform stand by proper seedbed preparation. Seedling 
emergence over a long period of time allows populations to build so that later- 
maturing heads are severely damaged.
4. Earlier plantings are usually less subject to midge damage and are usually the 
most practical means of avoiding losses.
Research conducted in southern Missouri from 1959 to 1962 showed that losses can be 
reduced by early plantings and properly timed insecticide applications. Use of in­
secticides is actually a loss-preventive measure because it is very difficult to 
determine population levels of midge. Two observations should be made before de­
ciding to apply an insecticide. First, it should be ascertained that midges are 
present. This may be established by looking for the tiny orange-colored flies during 
the early morning hours, usually before 9:00 a.m. The tiny insects may be seen 
flying around and crawling over the heads at first bloom, and often can be found 
trapped in spider webs stretched from one plant to another or across the rows. Sec­
ond, the stage of plant development should be noted. Missouri recommendations 
suggest that insecticides should be applied within four days of 90-percent head 
emergence, and Texas recommendations suggest a timing of 50-percent head emergence. 
The second through the sixth days are the most important during the nine days re­
quired for completion of bloom. It is not possible to obtain 100-percent control, 
but effective results can be obtained in fields of uniform blooming.
In fields that do not bloom uniformly, a second insecticide application may be 
necessary in three to five days. More than two applications of some insecticides, 
especially phosphate compounds, may be phytotoxic.
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Other insects that may be encountered are corn leaf aphids, Rhopalosiphum maidis 
(Fitch), and greenbug, Sohizaphis grcaninum (Rond.).
Large numbers of corn leaf aphids are often present, and a high percentage of them 
can be temporarily controlled by directing sprays or granules into the whorls. How­
ever, it is doubtful that yields will show any increase from treatment, and any 
benefit is questionable.
Greenbugs occur on the underside of lower leaves in contrast to the bluish-green 
corn leaf aphids, which are found in the whorls. As greenbugs suck the plant sap, 
they inject a toxin into the leaves which causes a reddish-yellow to reddish-purple 
discoloration to develop around the point of feeding. Such injured tissue usually 
dies, and with numerous colonies the entire leaf may die. Only a few aphids per 
seedling plant may cause death. Texas recommendations all suggest that control 
measures be used whenever greenbug infestations occur on seedling sorghum plants. 
When infestations develop on plants in the boot through the heading stage, control 
should be applied when more than two of the lowest leaves have been killed.
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WEED CONTROL ENT GRAIN SORGHUM
Keith Leasure
There are more problems with sorghum in Illinois than weed control. Some of these 
deserve a little attention since they have had a large amount of influence on the 
lack of information available on chemical weed control in sorghum.
First,I consider farmer interest (or lack of it) to be of primary importance. Sor­
ghum has been accepted very largely in those areas where limited summer rainfall 
makes corn more risky than sorghum. There simply was not much interest in sorghum 
in Illinois until the southern corn leaf blight disaster last year. How long the 
current flurry of interest lasts probably depends on how bad the corn blight is in 
1971. If it is not bad, most of you will promptly lose all your interest in sor­
ghum. We cannot build a research program except on sustained interest.
There are other problems. Since there has not been much sorghum produced, most el­
evators do not buy it. They respond to your demands as best they can, and one or 
two have already said they would handle it on a limited basis next year. If you 
plan to grow sorghum and feed it yourself, you will have no problems along this 
line. Otherwise, you had better check out the market situation.
There are a number of pesticide-use problems in addition to weed control. Insects 
are a problem, and insecticides are applied at about the time the heads appear.
Both sorghum midge and sorghum webworms can be serious problems. Bird damage can be 
serious, but no control is available except the so-called bird-resistant varieties.
Now for a quick look at weed control in sorghum. There are (to the best of my knowl­
edge) only five herbicides labeled for use on sorghum in Illinois.
These are Ramrod, AAtrex, Herban, Milogard, and 2,4-D. Of these, only 2,4-D and Ram­
rod are labeled for post-emergence weed control in sorghum. For 2,4-D, label recom­
mendations are for the use of 4 to 6 ounces of ester formulation per acre or 8 ounces 
of amine formulation per acre. The labels generally state "treat when the crop is 6 
to 12 inches tall and the weeds are small" or "treat while weeds are small and sec­
ondary roots on sorghum are well established." Most labels call for drop nozzles if 
the sorghum is more than 10 inches tall.
Milogard, a Geigy triazine herbicide more soluble than AAtrex, is recommended on 
their label at 2-1/2 to 3 pounds of product for Illinois soils. It is not recommended, 
on sands or loamy lands. A further label statement is that no crop other than sor­
ghum is to be planted during the next 12 months after treatment.
Obviously, if late-season crabgrass or fall panicum is a problem, Milogard will not 
be a perfect solution. AAtrex does not quite do it, and it is generally recommended 
that the less soluble Princep formulation be substituted for part of the AAtrex 
where these late-season grasses are a problem. Milogard is more soluble than AAtrex 
and will be even less effective on fall panicum and crabgrass. Since Princep can 
only be used on corn, this problem of fall panicum will remain with us in sorghum.
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Ramrod has a label recommendation of 6 to 7-1/2 pounds per acre of the Ramrod 65 
formulation for pre-emergence use in sorghum. The same rate is recommended for 
post-emergence application until the weedy grasses reach the two-leaf stage. Ram- 
rod/atrazine and Ramrod and AAtrex mixtures can also be used on sorghum as well as 
corn.
AAtrex is cleared for use on sorghum only in areas of Kansas and Nebraska for pre­
emergence use with oil. However, it is cleared in Illinois for post-emergence use 
without nonphytotoxic oil. Rate varies with the soil texture.
Herban, marketed by Hercules, has label clearance for pre-emergence use of 2 to 3 
pounds of Herban, for a mixture of 1-1/2 to 2 pounds of Herban plus 3/4 to 1 pound 
of atrazine (80W), and for 1-1/2 to 2-1/2 pounds of Herban plus 2/3 to 1-1/4 pounds 
of propazine (80W) per acre.
Little research has been done with these chemicals on sorghum in Illinois. Work at 
the University of Missouri generally confirms that the labels are reliable. There 
will be some weed control research on sorghum in Illinois in 1971. I do not know 
whether to hope that someone will have a use for it; or that there will be no corn 
blight in 1971 and no real interest next year in sorghum herbicide results.
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CORN STORAGE ROTS, MOLDS, AND TOXINS
M  C. Shurtleff
Because of widespread infection and destruction by the southern corn leaf blight 
(SCLB) fungus, numerous questions have arisen as to how the 1970 corn crop will 
store. The rainfall in most of Illinois--and the rest of the Corn BeIt--was above 
normal for September and October. Frequent rains and temperatures of 60° to 80° F. 
were very favorable for infection and spread of the SCLB fungus, as well as a number 
of other ear-rotting fungi--Diplodia3 Gibberella, Fusarium, Triohoderma, Physalo- 
spora3 and Aspergillus. Because SCLB killed plants several weeks before they would 
normally mature, farmers were forced to harvest the corn crop ahead of schedule. 
Temperature and humidity were both generally far above normal at harvest time, 
giving storage molds an opportunity to rot improperly dried and stored corn. During 
rainy periods even properly dried corn ’’picked up” moisture and rotted in both cribs 
and bins. It was strongly suggested that farmers probe their stored corn at least 
weekly during fall and winter checking for "hot spots" or a crust of moldy grain.
The drop in temperature and a drier November and December stopped most storage 
mold activity.
Storage rots or molds may develop on shelled corn in a bin or on cribbed ear corn 
if the moisture content of the kernels is above 12 or 13 percent and the air tem­
perature is above 40° F.--high enough to permit certain storage fungi to grow.
Storage fungi cause discoloration of germs, loss of germination and feed value, 
mustiness, heating, and even bin burning. These are the final products of invasion 
of corn by storage fungi.
The SCLB fungus and the grain or other corn tissue it infects have been shown by 
feeding tests in Illinois and a dozen other states to be harmless to livestock and 
poultry. However, a few of the secondary molds that follow may well be toxic. 
Certain species of fungi common in grains, such as Aspergillus and Fusarium 
(Gibberella), produce poisonous substances, called aflatoxins, that occasionally 
may cause sickness or death in susceptible animals. Only a few parts of aflatoxin 
per billion parts of feed can cause pathological changes in animals. No one can 
tell by just looking at moldy grain whether aflatoxins are present or not. These 
toxins are not constantly produced by fungi and may be present in grain showing 
little outward evidence of damage or moldiness. Any toxin present remains even 
after the field or storage mold has died. Positive tests for aflatoxins are usually 
confirmed by feeding grain to young ducklings or "scrub" livestock.
Corn is not invaded by the 25 or more different species of storage fungi to any great 
extent before harvest. Luckily, no one storage mold can infect and grow over a wide 
range of moistures and temperatures. The common ear rots you see in the field, 
including SCLB, are destructive in storage only when moisture contents are 18 to 20 
percent or more. But certain storage molds do grow at moisture contents as low as 
12 to 14 percent. Each fungus works within rather narrow limits. When these limits 
of moisture and temperature are reached, another fungus takes over.
All storage-rotting molds give off heat and moisture that are utilized by their suc­
cessors to speed up rotting of the stored corn--sort of like a snowball rolling
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down hill. Within limits the higher the temperature and moisture of stored corn,
the more rapid and greater the rotting. There is no evidence that fungi potentially
harmful to livestock are more prevalent in the 1970 corn crop than in previous years.
C O N T R O L
1. Store shelled corn in tight, clean bins only after it is dried to 12 percent 
moisture. Twelve percent, or at most 13 percent, should be the highest moisture 
content, not the "average.” The corn should be thoroughly cleaned and screened 
before storage to remove all fines. The moisture content must be accurately 
measured and be that of the grain in the bin— not just the figure on the ware­
house records.
2. Do not consider long-term storage of poor-quality corn. Grain moderately in­
vaded by fungi, including the SCLB fungus, develops damage at a lower moisture 
content, at a lower temperature, and in a shorter time than does corn free or 
almost free of fungi. Corn showing cracks or breaks in the seed coats is read­
ily invaded by storage fungi. Probably most lots of corn suffer sufficient 
damage in shelling and handling to permit easy invasion by storage fungi. But 
rough handling greatly increases the damage and results in more broken kernels 
and fines--which increases the storage risk.
3. Probe bin-stored corn once or more each week for "hot spots," which indicate that 
active spoiling is occurring. Grain is a good insulator, and a rise in temper­
ature of even a few degrees, as indicated by a thermocouple, may well mean that 
the corn in the region of highest temperature is already in the final stages of 
spoilage.
4. If a hot spot or crust of moldy grain is found, determine its size and the con­
dition of the grain in or near it by sampling and examination. You will then 
know the nature and extent of the problem and can carry out the following cor­
rective measures:
A. Remove, dry to 12 percent, and either feed or sell the rotted and moldy 
corn. Do not feed such grain to any breeding animal. Be alert for any 
estrogenic effects of moldy feed and remove it from the ration if there is 
any evidence of these. Moldy corn should be fed with caution to all classes 
of cattle, swine, sheep, and poultry. If diluted with sound corn or other 
feed grain, it can be fed with less risk to cattle and hogs being finished 
for market.
B. Carefully check the moisture content of the remaining corn. This should 
be turned and thoroughly mixed to redistribute moisture and allow heat to 
escape.
5. Ear corn in covered and well-ventilated cribs is normally safe from storage rots, 
including SCLB, if the moisture content at harvest is below 20 percent.
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STORED GRAIN INSECT CONTROL
Steve Moore III
Farmers, commercial grain handlers, and the USDA grain-storage agency have used 
malathion as a grain protectant for over 10 years. In 1969, 15 farmers complained 
about the failure of malathion to control Indian meal moth. Four complaints were 
received in 1970.
Tests were conducted to determine the effectiveness of malathion and an experimental 
insecticide mixture of Gardona-dichlorvos (Vapona) used in a complete control pro­
gram against Indian meal moths and other insects attacking stored wheat.
Wilbur Smith, Washington County extension adviser, and Arlin Obst, Monroe County 
extension adviser, located the cooperators. The malathion was supplied by the 
American Cyanamid Company, and the Gardona-dichlorvos was supplied by the Shell Chem 
ical Company.
The four farm cooperators applied the insecticide treatments. On each of the four 
farms, one bin of wheat was treated with a malathion spray, and the other bin with 
a Gardona-dichlorvos spray. A third bin on the Harre farm was treated with mala­
thion dust, while on the Rippelmeyer farm a third bin was left untreated.
In addition to the treatment of the grain itself, the bins were swept clean of all 
old grain, and the walls, ceilings and floors were sprayed to runoff before the new 
wheat was binned. The surface of the wheat was sprayed immediately after binning.
Samples of wheat were taken at approximately 35, 70, and 110 days after storage, 
and the number of live insects was counted.
At the final sampling 110 days after treatment, three of the four malathion liquid- 
treated bins of wheat, the one malathion dust-treated bin of wheat, and one of the 
four Gardona-dichlorvos liquid-treated bins of wheat were infested (Table 1). But 
except for the malathion dust-treated bin and one malathion liquid-treated bin, the 
infestations were light. Since the bin of wheat treated with the malathion dust pro 
tectant did not receive a bin-spray treatment prior to storage, however, a valid 
comparison cannot be made. The Gardona-dichlorvos liquid treatments appeared highly 
promising as a protectant against insects attacking stored wheat, but this product 
is not yet cleared for commercial use.
A comparison of the 1956, 1958, and 1970 data in Table 2 indicates that Indian meal 
moths may be developing resistance to malathion. Iowa State University and the Mid 
west Grain Insects Laboratory, Manhattan, Kansas, have reported confirmed resistance 
of Indian meal moth to malathion, but there does not appear to be a total failure 
to control this insect as yet in Illinois.
It is suggested that malathion used in a complete control program involving bin 
cleanup and spraying and grain and surface treatments will still provide satisfac­
tory protection against insects attacking stored wheat. A second surface treatment 
applied in mid-August could further insure against Indian meal moths.
100
Table 1. Results of Control of Stored-Wheat Insects With Insecticide-Protectant 
Treatments in Illinois in 1970
Insecticide and dosage Insects per 2-quart sample
Applied to wheat Bin-spray Surface treatment after storage
at storage treatment at storage 35 days 70 days 110 days
Washington County (Harre farm)
Malathion 1.5% malathion none 0 3 Indian meal 1 Indian meal
spray, 10 ppm to runoff moth adults moth pupa 7 Indian meal 
moth larvae^ /
Malathion none none 0 1 Indian meal 9 Indian meal
dust, 10 ppm moth larva moth pupae
1 foreign grain 18 Indian meal
beetle adult moth larvae
Gardona- 2.0% Gardona
dichlorvos spray + 1.0%
(Gardona, dichlorvos
20 ppm + 10 ppm 
dichlorvos)
to runoff
Malathion 1.5% malathion
spray, 25 ppm to runoff
Gardona- 2.0% Gardona
dichlorvos spray + 1.0%
(Gardona, dichlorvos
20 ppm + 10 ppm 
dichlorvos)
to runoff
none 0
Monroe County (Haudriok farm)
1.5% malathion 0
2 gal./I,000 sq. ft.
2.0% Gardona 0
+ 1.0%
dichlorvos
2 gal./1,000 sq. ft.
0 0
0 0
0 1 Indian meal
moth larva 
2 flat grain 
beetle adults
Monroe County (Rippelmeyer farm)
Malathion 
spray, 10 ppm
1.5% malathion 
to runoff
1.5% malathion 
2 gal./I,000 sq. ft
0 1 Indian meal 
moth pupa
1 Indian meal 
moth larva
Gardona-
dichlorvos spray 
(Gardona,
20 ppm + 10 ppm 
dichlorvos)
2.0% Gardona 
+ 1.0% 
dichlorvos 
to runoff
2.0% Gardona 
+ 1.0% 
dichlorvos 
2 gal./I,000 sq. ft.
0 0 0
Untreated none 2.0% Gardona 
+ 1.0% 
dichlorvos 
2 gal./I,000 sq. ft.k/
55 Indian 
meal moth 
larvae
0 1 Indian meal 
moth larval./
5 foreign grain 
beetle adults
Monroe County (Lohkamp farm)
Malathion 
spray, 10 ppm
1.5% malathion 
to runoff
1.5% malathion 
2 gal./I,000 sq. ft.
0 1 Indian meal 
moth larva
sold£/
Gardona-
dichlorvos spray 
(Gardona,
20 ppm + 10 ppm 
dichlorvos)
2.0% Gardona 
+ 1.0% 
dichlorvos 
to runoff
2.0% Gardona 
+ 1.0% 
dichlorvos 
2 gal./I,000 sq. ft.
0 0 sold£/
a/ Indian meal moth adults observed on surface. ’ ~
b/ Applied on the 36th day after storage.
c/ Indian meal moth adults observed at shipment approximately 100 days after storage, 
d/ No insects observed at shipment approximately 100 days after storage.
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Table 2. Results of Control of Stored-Wheat Insects With Insecticide Protectant Treatments in Illinois, 1956, 
1958, and 1970
Average number of Percent bins infested
insects per 2-quart 110 days after storage
Insecticide Number sample 110 days Excluding With All
Year treatment of bins after storage Indian meal moth Indian meal moth insects
1970 Malathion liquid.......... 4 2.5 0 75 75
Malathion dust............ 1 27.0 0 100 100
Gardona-dichlorvos liquid . 4 0.85 25 25 25
Untreated ................ 1 55.0 £/ 100 100 100
1958 Malathion liquid^5/........ 21 .9 19 43 52
Malathion dust^/..........
Methyl bromide + 
ethylene dibromide
6 .17 17 0 17
fumigant0/ .............. 5 4.8 60 80 100
1956 Malathion liquid^/........ 5 0 0 0 0
Malathion dust*5/ ........ 5 .3 0 20 20
Pyrethrin liquid—'........ 2 3.0 50 0 50
Pyrethrin dust^/..........
Ethylene dichloride + 
carbon tetrachloride + 
ethylene dibromide +
3 6.2 66 33 100
carbon bisulfide—' . . . . 10 6.5 40 70 80
Untreated ................ 1 21.5 100 100 100
Number present 35 days after storage, 
b/ Bins cleaned and sprayed, and grain and grain surface treated at commercially recommended rates, 
c/ One fumigant application applied four weeks after storage.
d/ Two fumigant applications applied four weeks and eight weeks after storage. Surface sprayed with pyrethrins 
eight weeks after storage.
METROPOLITAN INSECT PROBLEMS
Stanley Rachesky
The residents of highly populated and urbanized areas of our country are con­
fronted with many insect, plant, weed, and small-animal problems. These problems 
involve pests of trees, shrubs, lawns, flower gardens, home vegetable gardens, 
and households as well as pests in restaurants, zoos, residential areas including 
low-income housing developments and slums, golf courses, sewerage plants, park 
districts, various types of storage plants, manufacturing plants, etc. The list 
is almost infinite.
Cities like Chicago, New York, Washington, Baltimore, Houston, New Orleans, Miami, 
San Francisco, and Kansas City are highly populated urbanized areas with essen­
tially identical problems. Seventy percent of the population in this country now 
lives near or in a metropolitan area.
Correct use of pesticides will provide safe and effective control for the major­
ity of pest problems that develop in such places.
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TURF THATCH, EARTHWORMS, AND INSECTICIDES
Roscoe Randell
The subject of thatch in turf areas has been discussed for many years by golf course 
superintendents, landscapers, nurserymen, and other people dealing with turf prob­
lems. Thatch can be defined as simply that undecomposed layer of plant material 
accumulated on the soil surface, originating from grass clippings and dead plant 
material. With demands for a near-perfect turf, we have seen thatch become in­
creasingly important in maintenance of turf areas.
Thatch is not necessarily completely undesirable. Some benefits that have been 
reported are:
1. Shading and tendering of soil temperature. With a mulch, soil temperature tends 
to be lower during the day and higher at night.
2. Some protection from frost and low temperatures. This can be achieved by the 
insulation provided by thatch.
3. Reduction of water loss. Thatch may protect the soil from drying winds.
4. Reduction of weed population.
5. Recycling of nutrients. Some turf areas have looked good for many years with­
out supplemental fertilizer. Clippings from an acre of bluegrass contain ap­
proximately 120 pounds of N, 40 pounds of P2^5* 100 pounds of K^O.
6. Cushion for play. There is a rather general agreement that approximately 1/8 
inch of thatch is desired as a cushion on bentgrass greens.
The plant debris could help in soil improvement. The organic matter increases the 
soil nutrients, improves drainage and aeration, and ultimately increases nutrient­
fixing capacity. The problem, of course, is to incorporate the thatch into the soil.
Several adverse effects may result from an over-accumulation of thatch:
1. Reduction of wader available to the soil. The thatch can often function as an 
organic covering, causing runoff.
2. Limiting air infiltration into the soil.
3. Shallow root development. Turfgrass roots are predominantly near the surface-- 
either in the soil or thatch. If the roots are in the thatch, drouth injury 
is often severe.
4. Fertilizer loss. Nitrogen may be lost to the air. These losses may be more 
likely with the insoluble forms of nitrogen.
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5. Increased disease problems. The thatch and clippings can keep the humidity 
high around the stems and leaves, thus increasing the disease problem. The 
thatch may also provide an overwintering site for the disease-causing fungi.
6. Aid to insect infestations. The thatch can harbor lawn insects.
The reported possible causes of thatch in turf have included improper soil fertil­
ity balance, absence Of soil bacteria and fungi, irrigation, etc. To determine 
whether pesticides have an effect on thatch buildup, plots were established on the 
University's turf plots in cooperation with J.D. Butler, turf specialist, Depart­
ment of Horticulture. Replicated plots of Kentucky bluegrass were treated with 
chlordane, dieldrin, carbaryl (Sevin), and PMA; one series was left untreated. These 
plots were initiated in 1967 on five-year-old sod. Two applications of chemicals 
were made in 1967, three applications in 1968 and 1969, and two in 1970. Chlordane 
was applied at the rate of 5 pounds of active ingredient per acre for each appli­
cation; dieldrin was applied at 1-1/4 pounds. Carbaryl was applied at the rate of 
8 pounds active per acre.
Depth of thatch was measured in each plot during the fall of 1969 and 1970, and a 
count was also made of the number of earthworm burrows in a 4-inch diameter sample 
at the 1-inch soil depth (Table 1). There was a buildup of thatch in the plots 
treated with chlordane and dieldrin and none in the carbaryl, PMA, or untreated 
plots. Holes caused by earthworms followed the same pattern, there was no earth­
worm activity in the chlordane and dieldrin plots and almost as many burrows in 
the carbaryl and PMA plots as in the untreated areas.
Thatch is often mechanically removed from turf areas with one of many types of de­
thatching machines. Many turf areas are also mechanically aerified in the upper 
soil layer. After completing these two mechanical practices, a residual soil in­
secticide is often applied for prevention of soil insects and even occasionally for 
crabgrass control. Even when these management practices are followed, a serious 
thatch problem may develop.
Other insecticides, as well as herbicides and fungicides, which have shown promise 
in turf pest control have been included in newly established thatch accumulation 
work initiated in 1970. Information on this work will be reported at a later date.
Table 1. Thatch Accumulation and Earthworm Burrows in 
Turf Treated With Pesticides
Treatment
Ave. depth of thatch, in. Ave. number of burrows—^
1969 1970 1969 1970
Carbaryl .05 0 12.8 12.3
Chlordane .5 .8 0 .3
Dieldrin .6 .8 0 .3
PMA 0 0 12.8 10.3
Check 0 0 15.4 15.3
a/ At 1-inch depth in 4-inch cone.
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NEW  FUNGICIDE SEED TREATMENTS 
FOR SMALL GRAINS
T. W. Bonyer
Mercury-containing seed treatments, when properly handled and used, cause no ill 
effects to man or animals. These fungicides have been estimated to have saved U.S. 
small-grain farmers over $16 billion in increased stands, yield, and grain quality 
over the past 20 years. Due to the U.S. public’s newly acquired "environmental con 
science," mercury fungicides have now essentially been "phased out." These seed 
treatments, although widely used in the United States for over 50 years and in Ger­
many for 75 years or more,have come under increasing criticism during recent months 
Some bird deaths are believed to have been caused by mercury poisoning, and it has 
been claimed that certain bird species are threatened by extinction unless mercury 
seed treatments are "discontinued immediately." Some of this criticism has been 
justified, especially when directed against careless handling, improper use of 
mercury-treated seed, or unnecessary and excessive seed treatment.
Some recent statements by the mass media, made on the basis of meager evidence, have 
been ridiculous. With modern refined analysis anyone can now find mercury, one of 
the 90-odd naturally occurring elements, everywhere. This is a natural consequence 
of the volatility of the metal. The analyses show the mercury content but not its 
source. The fact that this metal occurs naturally everywhere in nature has been 
almost totally disregarded.
In 1969,the Bureau of Mines reported that the United States consumed approximately 
6 million pounds of mercury. Of this amount only 54,000 pounds, or about 0.9 per­
cent of the total mercury used in this country went to treat small-grain seed.
Calculations show that grain seed treated with 1/2 fluid ounce of a mercury compound 
per bushel, at an average sowing rate of 1-1/4 bushels per acre, will add only 280 
milligrams of mercury per acre or about 0.0005 ppm of mercury to the soil. This is 
based on a soil depth of 4 inches and on the assumption that an acre-foot of soil 
weighs 4 million pounds.
At a recent conference on environmental mercury contamination, it was reported that 
soils naturally contain 0.2 to 0.4 ppm mercury. At the rate of 0.0005 ppm of mer­
cury added each year, it would obviously take many years of continuously planting 
mercury-treated wheat seed before the level of naturally occurring mercury would be 
reached.
E X P E R I M E N T S  
F i e l d  Test
1. Twp varieties of seed wheat (Blueboy and Knox 62)
2. Three seed conditions:
a. certified seed (both varieties)
b. certified seed artificially infected (both varieties)
c. naturally infected seed (Blueboy only)
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3. 37 assorted fungicides (see Table 1)
4. Three rates of each fungicide (see Table 1)
5. Six replicates of each of the above combinations, involving 560 hill plantings, 
at a rate of 15 seeds per hill
6. Stand counts taken three weeks after planting (Table 1); tiller counts, disease 
notes, and yields will be taken next spring and summer
Laboratory Test
1. The same 37 fungicides used in the field test, plus other commercial materials 
applied at six different rates
2. The fungicides suspended or dissolved in water in which paper bioassay disks 
were soaked
3. The disks then placed on an agar medium in petri dishes seeded with the test 
fungus, Fusar-ium voseum f. sp. oerallis
4. The area of inhibition around each disk measured several days later
5. Comparison of results with field test
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Table 1. Nonmercury Seed Treatment Fungicides
Product
Treatment (oz ./bu.) Percent germination^/
1 2 3 1 2 3
1. Chemagro B-1843 .75 1.00 1.25 70.0 95.5 82.2
2. Beniate 50k/ .25 .50 .75 82.2 83.3 78.8
3. BOS .25 .50 .75 81.1 85.3 85.5
4. Botran .50 .75 1.00 86.6 92.2 88.0
5. Captan 80£/ .50 .75 1.00 81.0 90.0 86.6
6. Captan-Dithane M-45 30:30 .75 1.00 1.25 92.2 83.3 83.3
7. Captan-Dithane M-45 37.5:37.5 .75 1.00 1.25 94.4 82.2 94.4
8. Captan-maneb 30:30 1.00 2.00 3.00 90.6 90.0 84.4
9. Captan-maneb 37.5:37.5 1.00 2.00 3.00 82.2 86.6 90.0
10. Copper carbonate£/ 1.00 2.00 3.00 92.2 88.8 87.7
11. Copper hydroxide 1.00 2.00 3.00 88.8 82.7 83.3
12. Copper oxide 1.00 2.00 3.00 77.7 87.7 72.2
13. Basic copper sulphate£/ 1.00 2.00 3.00 85.5 88.8 93.3
14. Cuprex 65-W .50 .75 1.00 84.4 86.6 91.1
15. Daconil 75 .50 .75 1.00 81.1 77.7 78.6
16. Demosan 65-WSJ .50 .75 1.00 83.3 86.6 72.7
17. Dexon .75 1.00 1.25 83.3 83.3 91.1
18. Difolatan .50 .75 1.00 83.3 92.2 81.1
19. Dithane M-22 (maneb) 1.00 2.00 3.00 86.6 87.7 87.7
20. Dithane M-45 (manel and zinc ion) 1.00 2.00 3.00 84.0 86.6 76.6
21. Du-Ter 1.00 2.00 3.00 77.7 87.7 86.6
22. Granol 1.00 2.00 3.00 90.0 95.5 94.4
23. Granox 1.00 2.00 3.00 75.5 90.0 92.2
24. Hexachlorobenzene (HCB)S/ .50 .75 1.00 84.4 87.7 71.1
25. Mertect 60 .25 .50 .75 91.1 91.1 85.5
26. Phaltan .25 .75 1.00 85.5 78.6 86.6
27. Polyram 80-WP 1.00 1.50 2.00 88.8 92.2 68.8
28. Stauffer R-1004465 .50 .75 1.00 90.0 84.0 81.1
29. Terraclor£/ .75 1.00 1.25 87.7 90.0 82.2
30. Terraclor Super X 2.00 3.00 4.00 86.6 84.4 84.4
31. Terrazole 35-WP—^—/ .50 .75 1.00 78.8 82.2 73.3
32. Thiram 75c/ .50 .75 1.00 90.0 93.3 92.2
33. VitavaxV£./ 1.00 2.00 3.00 82.2 87.7 87.7
34. Vitavax + Captank/ 1.00 2.00 3.00 72.0 91.1 86.6
35. Vitavax + Thiramk/ 1.00 2.00 3.00 90.0 93.3 86.6
36. Zineb£/ 1.00 2.00 3.00 92.0 81.1 90.0
37. Ziram 1.00 2.00 3.00 91.1 88.8 92.2
Check . . . . . . . . . . . . 81.5 . . .
a/ Stand counts of Knox 62 wheat taken at the 3- to 4-leaf stage, three weeks after
planting.
b/ Systemic fungicides or fungicide combinations containing systemics. 
c/ Fungicides approved by the USDA for use as seed treatments for wheat. Other 
fungicides cleared, but not listed above: formaldehyde, Panogen, PMA (phenyl
mercuric acetate), PCNB (pentachloronitrobenzene), and Vancide 51 (sodium 
dimethyl dithicarbamate plus 2-mercaptobenzothiazole).
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FUNGICIDES CLEARED BY THE USDA (11/70) FOR SEED TREATMENT OF SMALL GRAIN
Captan. . . 
Formaldehyde
Hexachlorobenzene (HCB)
Maneb ...............
Paraformaldehyde. . . . 
Phenylmercuric Acetate.
Thiram...............
Zineb ...............
Captan..............
Chloramil ...........
Formaldehyde.........
Hexachlorobenzene . . .
Maneb ...............
Paraformaldehyde. . . . 
Phenylmercuric Acetate. 
Zineb ...............
Captan.............
Chloramil .........
Copper Zinc Chromate.
Dichlone...........
Phenylmercuric Acetate 
Thiram.............
Barley
1.2 oz./lOO lb.
1.9 oz./lOO lb.
1 pint/40 gal. water 
1 lb. dust/15 gal. water 
0.2 oz. actual/bu.
1.0 oz. actual/bu.
3.0 oz./bu.
0.078 oz. actual/bu.
1.6 lb./A 
0.5 oz./bu.
Oats
2.0 oz./lOO lb.
2.8 oz./lOO lb.
6.0 oz./lOO lb.
1 pint/40 gal. water 
1 lb. dust/15 gal. water 
0.2 oz. actual/bu.
1.0 oz. actual/bu.
3.0 oz./bu.
0.078 oz./bu.
0.5 oz./bu.
Rice
,2.7 oz./lOO lb.
3.75 oz./lOO lb.
,1.9 oz./lOO lb.
2.4 oz./lOO lb.
,7.2 oz. actual/100 lb. 
,1.0 oz./lOO lb.
,1.0 fl. oz. 3.5%/bu. 
,2.15 oz./lOO lb.
3.3 oz./lOO lb.
dry
slurry
dry or slurry
dry
slurry
dry
dry or slurry
dry
slurry
slurry
dry
dry
slurry
Captan.........
Formaldehyde. . .
Hexachlorobenzene
Maneb .........
Thiram.........
Captan....................
Copper carbomate...........
Copper sulfate.............
Formaldehyde...............
Hexachlorobenzene .........
Maneb ....................
Pentachloronitrobenzene (PCNB) 
Phenylmercuric Acetate. . . .
Terrazole .................
Thiram....................
Vitavax ...................
Zineb ....................
Vancide 51.................
Rye
1.6 oz./lOO lb.
1 pint/40 gal. water 
1 lb./15 gal. water 
0.2 oz. actual/bu.
1.0 oz. actual/bu.
1.84 oz./lOO lb.
Wheat
1.2 oz./lOO lb.
2.0 oz./lOO lb.
0.8 oz./bu.
2.1 oz./bu.
1 pint/40 gal. water 
1 lb. dust/15 gal. water 
0.8 oz. actual/bu.
1.0 oz. actual/bu.
0.75 oz./bu.
0.078 oz. actual/bu. 
0.029 oz. actual/bu.
0.12 oz. actual/bu.
1.66 oz./lOO lb.
3.0 oz. actual/100 lb. 
0.5 oz./bu.
4.0 oz./bu.
slurry
dry or slurry 
dry or slurry
dry
slurry
plaster box
dry or slurry
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WEED CONTROL FOR REDUCED-TILLAGE SYSTEMS
Rodney Fink
Row-crop culture with reduced-tillage systems offers farmers many time-saving ad­
vantages; however, many problems such as diseases, insects, and weeds tend to off­
set some of these advantages.
Planting operations which place the seed directly in sod or other crop residues are 
commonly referred to as no-tillage operations. In our discussion, we will define 
no-tillage as planting seed in a previously unprepared seedbed by opening a narrow 
trench to sufficient depth to provide soil cover and a compact seed-soil relation­
ship .
WEED INTENSITY UNDER REDUCED TILLAGE SYSTEMS
There are many reasons for increased weed competition when tillage is reduced or 
eliminated. When the soil is not plowed, weed seeds are not submerged; therefore, 
a considerable number of seeds exist near the soil surface ready to germinate. When 
crop residue is left on the soil surface, a mulch is formed, which keeps the soil 
surface moist. With crop residues near the surface of the soil, a good deal of the 
herbicide applied may be intercepted by the residue and never reach the soil sur­
face where it can be an effective deterrent to weed growth.
CONTROL OF EXISTING VEGETATION
When corn has been planted in existing vegetation such as Kentucky bluegrass or 
tall fescue, a rather standard treatment of atrazine plus paraquat has given sat­
isfactory control of weeds. The rate of paraquat varies, depending on the height 
of the sod at time of treatment. When growth is less than 4 inches tall, generally 
1/4 pound per acre (one pint of paraquat) has provided satisfactory control. When 
sod is taller than 4 inches, 1/2 pound per acre of paraquat is required. A sur­
factant in the spray solution generally increases effectiveness, and control of 
dense vegetation is enhanced by higher gallonage of water (30 to 60 gallons per 
acre). When broadleaf species are present, expecially legumes such as alfalfa and 
red clover, 2,4-D often provides satisfactory control, as will dicamba (Banvel).
When applied in combination with atrazine and paraquat, dicamba tends to be trans­
located more rapidly than 2,4-D and often does a more satisfactory job than 2,4-D.
CORN FOLLOWING PREVIOUS YEAR’S CROP RESIDUE
When no-tillage corn follows on a previous year's corn stalks, many weed control 
problems exist that ordinarily do not occur under conventional tillage systems. One 
of the most severe problems is fall panicum {Panicum dichotomiflorum Micx.). Fall 
panicum is a very severe problem on zero-tilled land, and preemergence herbicides 
have often been inadequate for controlling this problem weed. In addition to fall 
panicum, weeds such as Carolina horsenettle, annual morningglory, dandelion, and a 
variety of others occur after several years of zero tillage. A number of herbicides 
and herbicide combinations are being evaluated for controlling existing vegetation,
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and residual control has been obtained with the following treatments: atrazine
plus lasso, atrazine plus simazine, simazine, and Bladex plus lasso. Other combi­
nations and experimental treatments are being tested in order to find the best pos­
sible alternative for specific weed problems. With reduced tillage systems, it is 
especially important to select herbicides on the basis of the type of vegetation 
expected to be present.
Since a great deal of pressure for weed control is placed on herbicide treatments, 
it is desirable to have a standby capability of applying a directed spray of dowpon 
or lorox for postemergence control in case preemergence treatments fail.
Zero-tillage may not be the ultimate in row-crop production. However, with the 
trend toward earlier planting and reduced availability of time, each operation be­
comes important. Farm operators may find it desirable to use nonplowing systems 
for two or possibly three years, until weeds become a problem. They may then be 
able to plow the land to help reduce infestations that have become too burdensome 
for control by herbicides. Regardless of whether zero-tillage becomes a routine 
procedure on Illinois farms or not, there is little doubt that systems of reduced 
tillage are and will continue to be employed by Illinois farm operators.
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INSECT PROBLEMS IN MODIFIED TILLAGE SYSTEMS
G. J. Mustek
Tillage concepts have undergone considerable changes in the past decade. Conven­
tional tillage (plow-disk-plant-cultivate), as originally defined, has been mod­
ified. Several "minimum tillage" methods (plow-plant; wheel-track plant; disk- 
plant; etc.) have evolved. Generally, yields with these modified systems have 
been favorable.
No-tillage or reduced tillage systems of corn production are being implemented ex­
tensively by com producers in many central states. The availability of effective 
herbicides, better and more efficient fertilization techniques, and improved planting 
equipment has contributed to the acceptance of this tillage concept. Reduced costs, 
accessibility of fields in early spring, and, more importantly, erosion control are 
major factors contributing to the increased acreages of no-tillage corn. However, 
one basic problem area--insect pests associated with reduced tillage--has not been 
given sufficient consideration. Available research information indicates that in­
sect pests will increase in any reduced or no-tillage system.
With the increased interest in this tillage concept, cooperative research programs 
between the agronomists and entomologists are essential. It is unfortunate that 
interdisciplinary tillage research was not initiated earlier. There are agrono­
mists with more than ten years of experience in developing this concept, whereas 
most entomologists have little, if any, experience with insect problems associated 
with it. Many statements on insect problems associated with this tillage concept 
are based on educated guesses, speculation, or what I have chosen to call "armchair" 
entomology. Both disciplines must accept responsibilty for this uncoordinated ap­
proach. In the future the importance of cooperation and coordination of inter­
disciplinary research programs must be recognized.
Ecologically, a more ideal micro-environment for insect survival and development 
exists with reduced tillage systems. The moisture, temperature, soil structure, 
etc. relationships either are more conducive to insect activity or provide a basis 
for increased insect attack. Also, control of certain groups of insects, partic­
ularly soil insects, in a reduced tillage system will be less efficient.
Because corn is the most extensively grown crop using the reduced tillage concept 
and my experience has been exclusively with corn insects, my discussion will be 
limited to com insects. Since not all insects associated with com production 
can be discussed, the discussion will be limited particularly to those insects 
which are anticipated to present problems.
SOIL INSECTS
The most serious insect threat to no-tillage corn production is posed by soil- 
inhabiting insects. This group of insects, collectively called soil insects, are 
among the most poorly known and understood. Their association with the soil is a 
major hindrance for studying their habits. When these insects are studied in the
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laboratory, the interaction with the soil is not studied, so results are not al­
ways applicable to field situations. Several factors, such as soil type, soil 
moisture, soil structure, and organic matter, influence insect activity. Therefore, 
it is essential that soil insects be studied in their habitats. Basic biological 
information (i.e., life cycle of seed com beetle) must be gathered before any in­
formation on destructiveness can be accumulated. Some of the anticipated soil in­
sect problems are described below.
Seed Pests. This is a collective term pertaining to all insects that attack the 
com seed prior to or immediately following germination.
Seed com maggot. This insect attacks the seeds of many crops. The infested seed 
usually fails to sprout, or if it does sprout, the plant is weak. An examination 
of the seed will usually reveal a small whitish maggot. The female fly oviposits 
in soil where an abundance of decaying vegetable matter is present. In addition, 
egg hatch and larval development proceed at very low temperatures (50° and above). 
Both of these situations are markedly affected in the no-tillage system. Surface 
trash and decaying vegetable matter are increased, and it has been shown that soil 
temperatures are often lower in the no-tillage system. Since com germination and 
development is retarded and the insect is active at low temperatures, it will be a 
more serious problem in no-tillage com. Since temperatures for growth and germi­
nation of com seeds are marginal in the northern states, these insects will be 
more destructive there, particularly for com planted early in the season.
Seed c o m  beetles. Several species are encountered. The two major species are 
Agonodevus lecontei and Clivina impressifrons. The adult hollows out the seed, 
destroying the germ. Generally, damage is confined to seed that is of low vital­
ity or to conditions that retard seed germination. The biology of these insects 
is not known completely. As previously mentioned, in reduced tillage systems the 
soil temperatures in the spring are lower and seed germination is retarded, so the 
corn seed is exposed to attack by these insects for a longer time. Consequently, 
these insects will be more destructive in a reduced tillage system.
Wireworms. There are many species involved. Each state probably has a complex of 
species that are causing problems. Wireworms are among the most destructive and 
widespread pests of com. They affect the plant in two ways. They consume the 
contents of the seed, which prevents germination and growth, or they bore into the 
underground portion of the stem, near the crown, and either reduce the vigor of the 
seedling or kill it. The life cycle of this pest requires from 2 to 6 years to 
complete, and hence can be a problem for several years. Since the female oviposits 
in the soil around the roots of grasses, this problem is more serious in com fol­
lowing sod. Larval activity is influenced by soil moisture. Larvae migrate down­
ward in hot dry weather. Conceivably, because of the mulch conditions which en­
hance soil moisture in no-tillage corn following sod, this insect will become a 
more serious pest.
Seed-feeding insects caused considerable damage to no-tillage com in Ohio in 1969 
and 1970. Table 1 presents some of these data. In these direct comparisons, con­
ventional tillage had higher plant populations. Considerable time and effort was 
spent in examination of the areas where stand reductions occurred. In more than 
90 percent of these cases, insect injury, notably by wireworms and seed corn mag­
gots, was observed. In two of these fields (com following wheat and established 
timothy sod), replanting the com in the no-tillage area of the field was necessary, 
whereas the conventionally tilled area was not appreciably affected. No-tillage 
continuous com appeared to show minimal effects from seed injury. The major
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Table 1. Stand Counts for No-Tillage and Conventional Tillage Systems Following 
Four Cropping Procedures, 1969, Wooster, Ohio
Previous crop
Plants per acre
No-tillage Conventional Tillage
Alfalfa sod 13,650 16,800
Com 11,200 13,650
Timothy sod 4,550 19,100
Wheat 2,870 13,750
Wheat (replant) 14,250 13,750
explanation for increased seed pest activity is that in the no-tillage situation, 
soil temperatures are lower and seed germination is slower. Longer exposure of 
the seed to attack by this group of insects (especially in northern states) re­
sults, and with this tillage system natural channels of insect activity and ex­
posure to environmental conditions are minimal--hence increased insect survival.
"Can the seed-attacking insects be controlled?" is a question asked by many com 
producers. The seed pests should be the easiest of the soil insect group to con­
trol. Several researchers (Kuhlman et al,, 1970; Sechriest et at,j 1970; and Pallus, 
1970) have shown that seed treatments are effective. Sechriest et at. (1969) 
showed that for conventionally tilled corn the phosphate soil insecticides as rec­
ommended for com rootworm control gave good seed com beetle control. Table 2 
presents data for control of wireworms in no-till com in Ohio.
Table 2. Control of Wireworms in No-Till Com in Southern Ohio, 1970
Insecticide Application rate Placement Stand count
Carbofuran 2.0 lb. a.i.p.a.—^ furrow 16,660
Diazinon 1.0 lb. a.i.p.a. furrow 17,052
Diazinon 1.5 oz. a.i.p.b. planter box 15,484
Isotox 1.0 oz. a.i.p.b. planter box 15,484
Check • * * • • * 5,000
a/ a.i.p.a. = active ingredient per acre; 
a.i.p.b. = active ingredient per bushel
Cutworms. Several species can be of importance, depending somewhat on the previous 
crop. Probably the most serious threat in Ohio comes from the black cutworm, Agrotis 
ipsiton. Again, basic ecological and biological information is lacking. A study 
of the factors affecting oviposition, survival, and abundance is needed. The data 
certainly indicate that cutworm activity is much higher in no-tillage com. Previous 
observations from southwest and central Ohio indicated more damage in the no-tillage 
plots. For instance, in the no-till plots 15-20 percent of the plants were being 
attacked, whereas in the conventionally tilled plots about 1 percent of the plants 
were attacked. This increased activity is probably related to a combination of 
surface trash, organic matter, and soil moisture.
Control of cutworm infestations will, by necessity, be on an emergency basis. Soil 
insecticides require an incorporation of the insecticide with the soil. This can­
not be accomplished in no-till com. Com producers must examine their fields fre­
quently and be ready to apply post-emergence treatments when cutworm damage begins.
114
white Grubs. Several species can be encountered. The adults are called June 
beetles. Adults are attracted to grassy, weedy fields for oviposition, and gen­
erally do not deposit eggs in clover or alfalfa fields unless there is considerable 
grass or weed mixture. The larvae feed on the roots or underground parts of grasses 
and move below the frost zone in the fall. Conventional tillage practices, per­
formed before cool weather, expose the insects to parasites or predators and me­
chanical damage. However, with no-tillage, these advantages are not employed. 
Conceivably, no-tillage com following various sod conditions, especially grassy 
or weedy conditions, would have more numerous white grub outbreaks.
To date the only recommendation for control of grubs has been a broadcast and disk­
in application of aldrin or heptachlor. No emergency treatments are available.
Until the effectiveness of row treatments and other practices for control of grubs 
in no-till com can be evaluated, any fields in which grubs are expected to be a 
problem should be conventionally tilled and treated with a soil insecticide.
Corn Rootworms. Three species are important. They are the northern com rootworm, 
Diabrotica longicomis, the western corn rootworm, Diabrotica virgifera, and the 
southern com rootworm, Diabrotica imdecimpunctata howardi. The first two species 
are the most serious problem in the Midwest. These insects are exclusive pests of 
com, so if continuous com were eliminated, the problem would be solved. Economics, 
however, make continuous corn production necessary. These insects are probably 
among the best known and understood of the soil insect group.
In 1969, oviposition of the northern com rootworm was increased in no-tillage com 
(Table 3). Although oviposition favored the no-tillage system, larval populations 
did not follow this trend (Table 3).
Table 3. Oviposition of Northern Corn Rootworms in Various Tillage Systems, Con­
tinuous Corn, Wooster, Ohio
Mean number Mean number
of eggs per of larvae
pint of soil per plant
Tillage system (fall, 1969) (summer, 1970)
Conventional tillage 11.0 10.5
No-till age--zero ground cover 19.0 4.5
No-tillage— normal ground cover 33.4 12.0
No-tillage--double ground cover 45.8 10.5
Another study from the research plots in northwestern Ohio showed that during the 
summer the larval populations averaged higher for the conventionally tilled com 
(Table 4) .
For no-tillage com, Table 5 shows the influence of the location of the com row 
with respect to old com row on number of larvae and damage to the root system. 
Statistically different numbers of larvae were recorded from the various treatments. 
However, damage to the root systems showed no trend. Although these conclusions 
were supported statistically, it appears that an attempt to split the old rows 
during planting would be helpful in reducing com rootworm populations. However, 
in continuous no-tillage com, the com rootworm must be controlled with insecticides. 
Research has shown that for late-planted no-tillage com the insecticides recom­
mended for northern com rootworm control in conventionally planted com are
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Table 4. Mean Northern Corn Rootworm Larval Populations for Four Sampling Dates 
From Two Tillage Systems, 1970, Sycamore, Ohio
Sampling date Tillage system
Mean number 
of larvae 
per sample
6-9-70 No-till 2.50
6-9-70 Conventional 1.62
6-16-70 No-till 14.75
6-16-70 Conventional 22.50
6-24-70 No-till 13.75
6-24-70 Conventional 23.50
7-1-70 No-till 6.12
7-1-70 Conventional 8.12
Table 5. Mean Root Rating 
Seven Sites With
and Mean 
Respect
Number of 
to the Old
Larvae From No-Till Corn Taken From 
Corn Row, 1970, Sycamore, Ohio
Relationship to
old com row Mean root Mean number
(distance in inches) rating of larvae*
In the old row
3 7.56 a 22.71 a
6 6.56 a 12.96 a b
9 6.50 a 14.29 a b
12 7.33 a 10.33 b c
15 5.73 a 9.50 b e
18 6.33 a 7.12 c
* Original values reported; analysis of data based on the transformation - 
log (x + 1).
Note: Means followed by the same letter are not significant at the 0.01 probability
level (L.S.D.).
effective in the no-tillage system. The effectiveness of these insecticides on 
early-planted no-tillage corn must be studied.
From these brief summaries, it is obvious that soil insects will cause problems in 
no-tillage com. More intensive studies into the biology and ecology of each insect 
pest as it is influenced by this new cropping system, no-tillage, are needed. At 
present all soil insecticides used to control these pests require incorporation 
with the soil. For instance, how will the ground cover associated with no-tillage 
com planted in sod influence incorporation? How does it affect distribution of 
the pesticide? These, as well as other questions, must be answered before the 
definite influence of this tillage system on soil insect control is known. It may 
be necessary to develop new equipment or different insecticides or to alter existing 
application procedures to facilitate insect control with this new tillage system. 
When these answers have been accumulated, a reappraisal of this tillage concept 
may be necessary.
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ABOVE-GROUND CORN INSECTS
Generally, the damage to no-tillage com by this group of insects will increase.
European Com Borer. Most factors affecting abundance of and damage by this in­
sect remain relatively constant over tillage systems. There is one very important 
difference, and it is related definitely to tillage practices. The European corn 
borer overwinters as mature larvae in stalks of corn. An economic entomology text, 
Destructive and Useful Insects by C.L. Metcalf and W.P. Flint as revised by R.L. 
Metcalf, states "The com borer can be greatly reduced in numbers by the destruc­
tion or utilization, during the fall, winter, or early spring, of all crop residues 
and plant refuse in which the borers may pass the winter. The most effective 
methods of control are clean plowing under of all crop and weed refuse or raking 
together of the plant refuse and burning." Since this important cultural control 
practice is eliminated in no-tillage com production, it is obvious that com 
borer population can be expected to increase. Certainly other factors are going 
to influence the population densities. Time and space do not allow all possibili­
ties to be explored. The intent of this presentation is to alert you to the po­
tential destructiveness of some of the pests.
Armyworms. The female moths are active and oviposit on lower leaves of several 
grasses early in the spring (recorded in Ohio as early as the second week of April). 
The larvae feed on the grasses or small grains, and infestations on conventionally 
tilled com have generally initiated from adjacent grass or small-grain fields. 
However, with the acceptance of no-tillage com production, acreages of com fol­
lowing grass or, in some cases, fall-planted wheat or rye, which serves as ground 
cover for com, have increased. Therefore, armyworms have been more of an early- 
season problem. In addition, because of the oviposition preferences for grassy 
areas, no-tillage com fields with poor weed control are vulnerable to attack later 
in the season. Both of these situations have been observed in Ohio.
Research and field observations have shorn that common stalk borers, billbugs, flea 
beetles, corn root aphids, and chinch bugs will be of more concern in no-tillage 
com. This tillage system provides a more ideal habitat for insect survival. In 
addition, the elimination of natural hosts (grasses and weeds) of some insects 
through the use of herbicides will force the movement of these insects to corn, 
which is the only living plant material in the field. Although com will not be 
a suitable host for most of these pests, the damage, which results from their 
feeding attempts, could affect seriously the development of the corn plant.
Control of these above-ground pests should not pose any significant problems. Al­
though the incidence of insect attack will be increased, chemical control will not 
be affected. However, the com producer must be willing to check his fields at 
regular intervals (2 or 3 times a week) during the growing season for presence of 
the insect and extent of damage. These investigations should begin at the time of 
emergence of the corn seedling and continue until mid-August.
It is possible that a complex of insect problems may arise. Control may not be 
directed at a single species, but it may, by necessity, be related to several 
species. In other words, individual species may not cause economic damage, but 
the total complex may be causing economic damage.
NON-INSECT problems
Two non-insect problems have arisen in no-tillage corn production in Ohio. First, 
mice have been a problem in localized spots, especially in corn following sod.
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They devour the seed, consequently destroying the stand, in areas almost 50 feet 
in diameter. A second problem encountered in many no-tillage situations was slugs. 
In severely infested Ohio fields in 1969, slugs had destroyed more than 60 percent 
of the stand in no-tillage com and less than 5 percent in conventional tillage 
com. In continuous-corn research plots utilizing various tillage methods during 
1969, slug damage was higher in no-tillage plots than in conventionally tilled 
plots (conventional, 9.3 percent; no-tillage, 56 percent) and damage in the no­
tillage plots was related to amount of ground cover (zero cover, 27.8 percent 
of the plants showed slug damage; normal cover, 62.8 percent; double cover, 77.5 
percent).
IN CONCLUSION
What insects or arthropods will cause problems in no-tillage com? It is obvious 
from this discussion that all insects that cause problems in conventionally tilled 
com will be a problem in no-tillage com. Most of them will be more serious in 
the latter situation. The most critical factor contributing to successful no­
tillage com production will be early and continuous examination of these fields. 
Through these examinations insect problems can be recognized and treated promptly.
Furthermore, definite problems in insect control will be encountered, especially 
with soil insects. Insecticide placement and incorporation, proper timing of 
treatments, and the choice of insecticide will be affected by this tillage system. 
Additionally, insect population suppression or control will depend on the group 
of insects.
With respect to soil insect control, an additional speculation might be worthwhile. 
If the chlorinated hydrocarbon soil insecticides (aldrin, etc.) are banned by the 
federal government, and this possibility becomes more evident with each passing 
hour, a more serious problem will arise. Irrespective of tillage system, these 
insecticides have been our only solution to some of the soil insect problems (cut­
worms, white grubs, etc.). Although some of the newer classes of pesticides are 
effective against these pests, none of them provides season-long control. Therefore, 
insect control will be placed, by necessity, in the emergency category.
In no-tillage corn production the economic entomologists are faced with a dilemma: 
unpredictability of natural insect infestations. If new techniques or insecticides 
are to be developed, biological screening procedures must be employed. Derivation 
of useful data from field research based on natural infestations requires consid­
erable time (years) and effort. Time is something we do not have, but may have to 
accept, at least until biological screening procedures are developed. Unfortunately, 
past emphasis has been on controlling the insect problems without basic background 
knowledge of the pests. Until .the pest insects can be reared in the laboratory, 
additional information on biology, ecology, control, etc. must be confined to field 
observations. Also, when this information must be obtained by field observations, 
the factors affecting insect abundance and survival cannot be controlled; therefore, 
several years of field observations are essential before reliable information can 
be compiled. With this approach, advances will be slow.
Another question that must be answered is, "Can alternative methods of insect con­
trol (biological control, cultural control, etc.) be employed?" Before these meth­
ods are effective, again it is imperative that we understand the biology, ecology, 
etc. of the target and nontarget species. At present this information can be ob­
tained only by field observations. Also, with some of our com insect pests, no 
efficient parasites or other alternative methods are known. At this time
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alternative methods of insect control are of questionable value; however, re­
search in this area must be continued.
Today definite answers to these enigmas in insect control are not possible. Con­
siderable research effort must be expended before various techniques can be eval­
uated. More thorough investigations of factors affecting insect abundance, activ­
ity, etc. must be conducted. Until this information is available, entomologists 
can predict neither the insect problems nor their severity. In addition, they will 
have difficulty in ascertaining the necessary measures for insect control.
In 1969, a questionnaire was sent to 14 states and Canada requesting information 
on anticipated insect and non-insect problems, control problems, and the status of 
this tillage concept. Generally, they supported the views as expressed in this 
paper. There was unanimous agreement that soil insects will cause the most serious 
problem. They also agreed that field mice and slugs would present the most serious 
non-insect problem. Researchers in Illinois, Indiana, Kentucky, Michigan, Minnesota, 
North Carolina, Ohio, Pennsylvania, Virginia, and Canada thought this tillage con­
cept would be more widely accepted in their state. Research personnel from Iowa,
New York, and Wisconsin did not believe that this tillage system would be accepted 
in their state.
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WEED CONTROL FOR DOUBLE-CROPPING SYSTEMS
G. E. McKibben
Zero-till has already become an accepted technique for the establishment of a sec­
ond crop following the removal of a small-grain crop. Since the small grain is not 
used for a nurse crop, it can be fertilized for maximum economic production. Such 
a small-grain crop will usually hold weed growth in check until the crop is com­
bined. If combining is timely and if planting commences at the same time, those 
weeds present or any that may germinate can usually be controlled by herbicides.
Season-long weed control by herbicides is usually possible because of the shorter 
growing season involved; however, this will usually require either mixtures or 
overlays of herbicides to provide wide-spectrum weed control. The herbicides used 
will vary, depending on the second crop.
A contact herbicide such as paraquat is needed in combination with or overlaid by 
Lorox, Lasso, etc. to control weeds for soybean production in small-grain stubble.
The inclusion or overlaying of a particular herbicide may be necessary on a partic­
ular field or farm to control a particular weed--CIPC for smartweed in soybeans, 
for example. These herbicides should be applied pre-emergence in sufficient water 
to wet any live vegetation in the wheat stubble; there is usually some present. The 
rate of water needed may be as much as 60 to 70 gallons per acre. Herbicide rates 
are usually as great as those used on conventional seedbeds or greater, because the 
straw intercepts some of the herbicide. Fourteen herbicidal combinations were com­
pared at Dixon Springs in 1970 for soybeans in wheat stubble (Table 1).
Weed control and yield of soybeans are further enhanced by a narrow-row spacing. At 
the Brownstown Research Center, the yield of Amsoy soybeans was increased from 25.6 
bushels to 33.2 bushels when row spacing was decreased from 30 to 20 inches; Wayne 
increased from 24.3 to 32.3 bushels (average of six herbicide treatments with ap­
proximately the same population per foot of row in both the 20- and 30-inch spacing).
Paraquat, a contact herbicide, is needed in combination with such herbicides as at- 
razine and Ramrod or Lasso to control weeds in wheat stubble for corn. The 1967-1970 
average for com in a continuous zero-till double-cropping system of wheat and corn 
in which both the wheat and com were planted zero-till is 85.5 bushels per acre at 
Dixon Springs. This average includes a 1970 yield of 23.0 bushels, a result of 
blight and drouth. The herbicide combination used on this plot is 2-1/2 pounds of 
80W atrazine and 1 quart of paraquat plus spreader in 67 gallons of water per acre.
Paraquat in combination with or overlaid by such herbicides as atrazine and Ramrod, 
atrazine and Herban, and Propazine and Herban will satisfactorily control most weeds 
in grain sorghum when planted in small-grain stubble.
Further research and clearances are needed to supplement those herbicides now cleared 
for use as directed sprays for emergency weed situations as a result of inadequate 
original applications, failure of original treatment because of weather, etc. How­
ever, with the equipment and herbicides now available, it appears that double crop­
ping may well be the next major technique for expanding crop production.
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Table 1. Yield of 13% Soybeans in Wheat Stubble at the Dixon Springs Agricultural Center, 1970
Herbicidal materials (87 gal. of water/A.)
Lorox,
lb.
Paraquat,
___ q*-
Lasso,
qt.
Spreader, 
oz.
Bay
Amiben, Ami Ion, 94337, 
gal. lb. lb.
Preforan, Dynoram, Solo, 
gal. gal. pt.
Dow
General,
qt. Bu./A.
Plant
population
1 1/2 8 20.7 16,700
1 1 8 23.0 17,900
1 1/2 1 8 17.9 20,400
1-1/2 3/4 1-1/2 8 29.6 20,600
2 1 2 8 23.5 17,900
1 8 4 27.3 18,500
1 8 1-1/2 27.2 18,100
1 8 1/2
2—
27.1 20,600
2 18.2 21,400
1 8 1 21.7 20,700
1 2 8 1 18.8 21,800
1/2 1 8 1/2 19.7 15,500
2 1 19.5 13,600
1 12-1/2 21.0 22,200
1 1 Plowed and disked 21.8 17,200
Check 1.5 11,800
a/ In 5 gal. of diesel fuel.
A NEW  METHOD FOR BLACK CUTWORM CONTROL
R. E.Secbriest
Control of the black cutworm, Agrotis ipsilon (Hufnagel), was continued during 
1970. Nine field experiments were evaluated in four different areas of Illinois; 
in five experiments the treatments were applied by hand or ground equipment, and 
in four the treatments were applied by airplane. Plant stand was counted at the 
time of treatment and at weekly intervals. The difference in stand of healthy 
uncut plants and the original stand at the time of treatment was the main measure 
of evaluation.
The 1970 data are given in Tables 1 through 9. The use of an apple pomace bait 
(Tables 1, 2, 3, 5, 8, and 9) reduced the number of damaging larvae, and plant 
stand improved or at least did not become lower. In the experiments reported in 
Tables 5, 6, 8, and 9, Tractum and molasses were added to attract larvae to the 
spray deposit. The results were as good as with the dry bait formulations. Tox- 
aphene, considered the standard of comparison (Tables 1 and 6), was not equal to 
the baits.
One must use the "baits” wisely. The results in Table 4 were not significantly 
different because the treatments were lightly incorporated into the soil surface 
by disking immediately after application. The attractiveness of the baits was 
"covered up" by the incorporation into the soil. The experiment reported in 
Table 7 was on corn 2 feet high; good control was not achieved with our treat­
ments, and it is doubtful that any treatment on large com provides "good" re­
sults .
A new evaluation technique was attempted this year: The number of recently cut
plants was counted. The variation was great, however, and little meaningful data 
resulted. The number of healthy plants appears to be the best measure for eval­
uating differences between treatments.
All insecticides provided economic black cutworm control. No adverse effects 
were observed to wildlife or honeybees, such as sick or dying birds, as a result 
of the baits, which were used under field conditions. No plant phytotoxicity 
was observed.
Laboratory, greenhouse, and small test-plot experiments have indicated that baits 
would provide economic control of the black cutworm larvae. The 1970 larger- 
scale field experiments have indicated that we can expect more consistent control 
of black cutworms by using attractants and can use approximately half of the tox­
icant now spread on our crop acres.
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Table I. Black Cutworm Control, Arthur, Illinois
Treatment Formulation
Pounds 
actual 
per acre
Ave. additional . 
plants per replicate— 
7 days 15 days
Dyfonate 4B 1 33.0a 36.7a
Toxaphene EC 3 14.3 20.0
Untreated • • • • .6 x 6.3 x
a/ Each replicate was 100 x 100 feet. Sample was 250 row feet per replicate.
Note: Means followed by the same letter are not significantly different at
5-percent level.
Table 2. Black Cutworm Control, Areola, Illinois
Treatment Formulation
Pounds 
actual 
per acre
Ave. additional , 
plants per replicate—' 
7 days 16 days
Sevin 5B 1 16.3x 21.3ax
5B 1/2 17.3x 23.3a
Untreated • • . . . 6.3x 6.3 x
a/ Each replicate was 100 x 100 feet. Sample was 250 row feet per replicate.
Note: Means followed by the same letter are not significantly different at
5-percent level.
Table 3. Black Cutworm Control, Carlinville, Illinois
Treatment Formulation
Pounds 
actual 
per acre
Ave. additional , 
plants per replicate—
No. of damaged 
plants per replicate
5 days 13 days 26 days 13 days 26 days
Untreated 5.0 x - 4.3 x 6.7x 10.7x 6.3x
Sevin 5B 1 26.0a 12.3a 24.7x 13.Ox 3.7x
N-2596 4B 1 27.3a 19.7a 19.3x 10.3x 6. Ox
Dyfonate 4B 1 15.3ax 3.7ax 6.3x 6 .Ox 4.7x
a/ Each replicate was 100 x 100 feet. Sample was 500 row feet per replicate.
Note: Means followed by the same letter are not significantly different at
5-percent level.
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Table 4. Black Cutworm Control, Carlinville, Illinois
Pounds Ave. additional ,
actual plants per replicate—
Treatment Formulation per acre 13 days 26 days
Untreated 48.4x 59. Ox
Sevin 5B 1 50.7x 62.3x
N-2596 4B 1 47.8x 59.6x
Dyfonate 4B 1 49.9x 59.6x
a/ Each replicate was 100 x 100 feet. Sample was 500 row feet per replicate.
Note: Means followed by the same letter are not significantly different at
5-percent level.
Table 5. Black Cutworm Control, Fisher, Illinois
Treatment—^
Formu-
Pounds
actual
Ave. additional , , 
plants per replicate—
Recently cut 
plants per replicate
1ation per acre 4 days 14 days 4 days 14 days
Sevin 5B .75 broadcast 25x 37.5a 16x lx
Untreated 
Sevin + . 
Tractum—7
• • •
2 band +
-18x - 9.5 x 43x llx
80S 1 qt./A. 3 6 10 1
a/ Sevin was applied by airplane. Tractum was applied by the farmer with ground 
equipment.
b/ Each replicate was 900 x 35-40 feet. Each of four samples per replicate was 
100 feet long.
c/ Tractum is a sweet attractant liquid supplied by Kaiser. The treatment was 
not included in the statistical analysis but is shown for comparison.
Note: Means followed by the same letter are not significantly different at
5-percent level.
Table 6. Black Cutworm Control, Colusa, Illinois
9./Treatment—
Formu­
lation
Pounds 
actual 
per acre
Ave. additional 
plants per replicate
Recently cut 
plants per replicate
1 week 2 weeks 3 weeks 0 week 1 week 2 weeks
Toxaphene 6E 2 3.3x -29.3ax 5.3x 38x 21x 2x
Sevimol^/ 4E 2 1.3x 3.5a 33.5x 47x 23x lx
Untreated .  . .  . -19.3x -50.0 x - 8.5x 38x 27x 2x
a/ Treatments applied by airplane. Samples (500 feet) were counted at four dif­
ferent areas within test area. Each sample location was beside the sample 
location in other treatments. Corn plants were in 2-leaf stage when treated, 
b/ Carbaryl in molasses.
Note: Means followed by the same letter are not significantly different at
5-percent level.
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Table 7. Black Cutworm Control, Carthage, Illinois
Pounds Ave. additional Recently cut
g/Treatment—
Formu­
lation
actual 
per acre
plants per replicate plants; per replicate
1 week 2 weeks 0 week 1 week 2 weeks
Sevin 5B 1 lOx - 3x 109ax 52x 8x
Untreated , , 9x 21x 131 x 65x 9x
Sevimol 4E 2 5x - 7x 75a 33x 5x
a/ Treatments were applied by airplane. Samples (500 feet) were counted at north 
end, middle, and south end of field. Corn plants were 2 feet tall when 
treated.
Note: Means followed by the same letter are not significantly different at
5-percent level.
Table 8. Black Cutworm Control, Dallas City, Illinois
cl /Treatment—
Formu-
Pounds
actual
Ave. additional 
plants per replicate
Recently cut 
plants per replicate
lation per acre 1 week 2 weeks 3 weeks 1 week 2 weeks
Sevin 5B 1 6 x 35.Oax 29 x 22a 2. Ox
Sevimol 4E 2 70a 92.0a 101a 24a 0.7x
Sevin + , . 
Tractum—'■ 4E
2 +
1 qt./A. 43ax 52.0a 51ax 35 ax 0.3x
Untreated 9 9 -18 x 8.3 x 15 x 49 x 1. Ox
a/ Treatments were applied in strips across the field by airplane. Samples of 
500 feet were counted at north, middle, and south areas of the treatments, 
b/ Total volume of spray was 2 gallons per acre.
Note: Means followed by the same letter are not significantly different at
5-percent level.
Table 9. Black Cutworm Control, Watseka, Illinois
Pounds Ave. additional Ave. larvae per
Treatment—^
Formu­
lation
actual 
per acre
plants per 
6 days
replicate 
18 days
replicate (6 feet) 
3 days
Sevin + 2 +
Molasses 80S 2 qt./A. 7.0b 36 ax 0.0a
Sevin 5B 1 1/2 2.0a 62a 0.0a
3 .5a 72a 1.0a
Untreated • • • . . . 19.5 x 8 x 3.5 x
Dylox (1969) 4B 9.5b 45ax 1.0a
Sevimol 4E 2 9.0b 31 x 2. Oax
a/ Treatments applied using ground spreader to two replicates, each 14 rows x 87 
feet. Five samples of 50 feet each were counted per replicate except where 
6 feet of row was examined by hand to count insects.
Note: Means followed by the same letter are not significantly different at
5-percent level.
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SOME NEWER INSECTICIDES ON SWEET CORN
Roscoe Randell
Two new insecticides received label approval in early 1970 for use on sweet corn 
to control corn earworm and corn borer. These two insecticides are methomyl 
(Lannate) and Gardona.
Methomyl, a carbamate insecticide, is also labeled for control of worms on cabbage 
and tomatoes. It is sold as a 90-percent wettable powder and is effective against 
earworms and corn borers at 0.45 pound of actual methomyl or 1/2 pound of Lannate 
per acre. Its performance has been comparable to that of the standard sweet corn 
insecticide, carbaryl. Methomyl has a high oral toxicity but a low dermal rating. 
Observe all precautions when mixing the wettable powder.
Gardona, an organic phosphate insecticide, has performed well in controlling com 
earworms in experimental tests at the rate of 1-1/2 pounds of actual Gardona per 
acre or 2 pounds of the 75-percent wettable powder. A few examples of the results 
in the past few years are shown in Table 1.
Table 1. Percent of Clean Ears in Sweet Corn Treated With 
Gardona and Carbaryl in Illinois
Year
Treatment
Carbaryl Gardona Untreated
1965 64 86 22
1966 82 83 64
1970 87 95 24
Both of these insecticides are included, along with carbaryl, in the 1971 Suggested 
Insecticide Guide for Vegetable Insect Control for control of earworm and corn 
borer in sweet corn. Many producers of canning corn in Illinois and other states 
have reported improved earworm control when carbaryl was applied in combination 
with parathion. This practice is suggested for use in 1971 only on commercial 
canning corn, but it should be pointed out that there is a 12-day waiting period 
between the last application of parathion and harvest. There is no waiting period 
after the final insecticide application for carbaryl alone, methomyl, or Gardona. 
Allow 3 days after the last application of methomyl before feeding refuse to live­
stock and allow 5 days for Gardona.
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NEW  DEVELOPMENTS IN BARN FLY CONTROL
Steve Moore III, R. D. Pausch
SANITATION
Sanitation needs to be reemphasized. The chance of fly resistance to insecticides 
is increased with poor sanitation.
RESIDUAL SPRAYS
These are still the best chemical method. Apply 2 gallons of finished spray per 
1,000 square feet of surface to the ceilings and walls of livestock buildings.
Weeks of satis-
Insecticide and dosage factory fly
diazinon 1.0% 2
dimethoate (Cygon) 1.0% 2-4
fenthion (Baytex) 1.5% 2-4
Ravap (Rabon 1.0% + DDVP 0.1%) 2-4
ronnel (Korlan) 1.0% 1-2
SPRAY BAITS
Spray baits are a supplement to good sanitation and residual sprays. Use one of 
the following mixtures applied from a small tank sprayer to the favorite fly 
roosting areas:
a. 4 ounces dichlorvos (DDVP, 22% E.C.) per 1 gallon of corn syrup plus 1/2 gal­
lon of warm water.
b. 2 ounces naled (Dibrom, 37% E.C.) per 1 gallon of corn syrup plus 1/2 gallon 
of warm water.
OTHER METHODS OF BARN FLY CONTROL
a. Mist blower applications for large feedlot and certain confinement operations.
Use either dichlorvos (DDVP) or naled (Dibrom) at 0.2 pound of actual chemical 
per acre. Usually 4 to 5 gallons of water per acre as a carrier is sufficient 
for coverage. Repeat treatments every 3 to 7 days during the fly season.
b. Chemosterilants. There is no label clearance for this method at present.
Baited cords containing the chemosterilant "Metepa" were used under actual field 
conditions in Illinois tests in 1970. The two dairy herds were pasture operations; 
the three beef herds were drylot operations; and the hog farrowing house was an 
enclosed confinement operation. The results are given in the accompanying charts. 
In the dairy operations and the large open beef feedlot operations, control of 
house flies with the chemosterilant bait was unsatisfactory. Satisfactory con­
trol of house flies was obtained in the hog farrowing house. It appears that
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the chance for success with this method will be best in enclosed tight confine­
ment operations like caged laying houses for chickens and hog farrowing and 
feeder pig houses.
c. Feed additives for cattle for control of fly maggots in manure. There is no 
label clearance for this method for cattle on drylot at present.
Ronnel and phenothiazine are cleared as feed additives to be used in mineral 
supplements or salt for the control of horn fly and face fly maggots in the 
manure of pastured cattle. Recent studies have shown coumaphos (Coral) and 
Rabon as feed additives to be effective in the control of house fly maggots 
but not stable fly maggots. The most likely success for this method in the 
future will be for the control of barn flies (house fly-stable fly complex) 
in drylot cattle operations.
NOTE OF INTEREST: BIODEGRADATION AND RECYCLING OF CHICKEN MANURE
House fly maggots are being used to destroy chicken manure and help with the prob­
lem of animal waste disposal. This biodegradation process takes 5 days and requires 
about 3,000 house fly eggs per 2.2 pounds of poultry manure. The manure is then 
dried, pelleted, and fed to the chickens. The pelleted manure is deficient, and 
investigations are being conducted to find the necessary supplements needed to pro­
duce a balanced ration. It is questionable whether this method can be developed 
for practical use by commercial poultry men.
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PESKY P L A N T S-A  FORM OF POLLUTION
Tbor Kommedabl
Plants are pesky when they poison or injure man or animals. Often such plants 
are weeds, and they become prominent by man’s disturbance of nature. By intel­
ligent husbandry of crops and livestock, numbers of pesky plants that pollute 
the biological environment can be reduced to manageable levels if not eliminated. 
Wise use of cultural and chemical control methods can minimize pollution from 
pesky plants.
Certain plant families contain an unusual number of poisonous plants, but this 
does not warrant stating that some plant families are poisonous and others not. 
Poisonous plants might be classified by the poisonous substance involved; this 
often brings unrelated plants together. Or plants might be classified by 
the type of symptoms produced in man or animals. Then again plants might not 
even be poisonous but may be armed with barbs, prickles, spines, or stinging 
hairs that enable them to wound animals and effect secondary infection.
PLANT FAMILIES
Ferns and Horsetails
Bracken fern ([Pteridium aquiZinim) and horsetails [Equisetum spp.) are poisonous 
in all their plant parts. They contain thiaminase and other unknown toxins, 
which are not affected by drying or storage although the toxicity may be lost 
with age.
Bracken fern is the most frequently encountered poisonous fern. It is a cumu­
lative poison, taking from one to three months to develop in animals depending 
on the amount eaten, the time of year, and the condition of the animal. It is 
sometimes hard to convince a farmer that the plant is poisonous, because symp­
toms can appear two or more weeks after the animal is removed from the fern- 
infested area. Poisoning occurs mainly in late summer and early fall, espe­
cially after drouth in spring or summer.
If present in hay, bracken can be toxic. Cases of poisoning have occurred in 
winter from feeding fern-contaminated hay or from using fern-infested hay as 
bedding material. Both leaves and underground stems contain toxin, and the 
toxin concentration can vary with the season. Two toxic principles are in­
volved. One is thiaminase, an enzyme that breaks down thiamine (vitamin B com­
plex). This factor is toxic to horses, partially to sheep, and apparently not 
to cattle. The second toxic principle causes aplastic anemia, which depresses 
the function of bone marrow in cattle.
Buttercup Family
The sap of many buttercups is poisonous and contains protoanemonin which is un­
stable to drying. Plants may cause dermatitis in man and intestinal inflamma­
tion in animals. Hay containing buttercups is not dangerous. Larkspurs, pasque 
flower, and the tall field buttercup have been reported poisonous.
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Mustard Family
Plants usually are not considered poisonous, but seeds containing mustard oil 
glycosides are poisonous. Feeds may contain seeds of mustards.
Spurge Family
All species contain resinous, blister-producing milky juice. They are irritant 
drastic purges, so all species are potentially hazardous.
Nearly 40 species of spurges (Euphorbia spp.) occur in northeastern United States 
and Canada. The most common ones are weedy annual or perennial herbs. Some are 
grown as ornamentals.
Castor beans (Ricinus communis), also in this family, are poisonous. The constit­
uents in the seeds are proteins that induce allergic reaction in man. From two 
to four seeds can seriously poison a man, and eight are usually fatal if the 
seeds are eaten. Castor bean meal fed to animals can still be poisonous even 
when heated. Meal with toxin removed has caused growth retardation in chicks, 
so several principles may be involved.
Milkweed Family
Like the spurges, milkweeds contain milky juice that is an irritant to animals. 
Two groups have been identified: narrow-leaved and broad-leaved milkweeds. Prob­
ably most of all species are toxic although this has not been established with 
certainty. In the Pacific northwest, some poisoning has occurred from feeding 
livestock hay containing milkweed. Sheep, cattle, horses, and fowl have been 
poisoned.
Nightshade Family
In this family are plants counted among the most useful to man as well as those 
that are deadly, mainly because of the alkaloids in them. Belladonna, henbane, 
and Jimson weed contain powerful alkaloids. All species of Solanum should be 
regarded as potentially dangerous. A wide range of species have been incrimin­
ated as poisonous to man and animals.
Black nightshade CSolanum nigrum) contains a glycoalkaloid in all its parts, and 
is poisonous to man and animals but is rarely fatal. Bitter nightshade (S. dul­
camara) contains an irritant that causes inflammation of the stomach lining and 
breaks down red blood cells.
SYMPTOMS IN ANIMALS
Plant poisons may affect the nervous system, digestive system, or circulatory 
system. They may cause lesions on the skin or in the linings of the throat, 
stomach, and intestines. Symptoms may be complex enough that a veterinarian 
is needed to diagnose poisoning in animals and a physician to diagnose it in 
man.
Cyanide Poisoning
Plants can contain cyanide-generating glycosides which yield prussic acid (HCN) 
on digestion. Young, rapidly growing plants have more cyanide than older plants. 
The content of these glycosides in plants can be increased by heavy nitrate fer­
tilization, by wilting of plants, by trampling of plants, and by plant diseases. 
Freezing does not ordinarily increase the glycoside content of these plants, but 
it does tend to increase the amount of free HCN, resulting in a temporary in­
crease in toxicity of the plants.
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Spraying cyanide-producing plants with 2,4-D, 2,4,5-T, and MCP apparently in­
creases cyanide toxicity of the plants. Some cyanide-producing plants are: 
chokecherry (Primus virginiana), pin cherry {P. pensylvanica), wild black cherry 
{P. serotirux) , arrow grass (Triglochin sp.) Johnson grass (Sorghum haiepense'), 
Sudan grass, and sorghum.
Photosensitivity
An animal may become hypersensitive to light because of a photodynamic agent in 
plants eaten by animals. This is not sunburn, in which lightly pigmented skin 
of animals becomes inflamed by exposure to ultraviolet light. In photosensiti­
zation, active rays are absorbed by the agent in plants eaten by animals. Such 
plants are: St. Johns wort {Hypericum sp.), buckwheat {Fagopyrum esculentum),
species of clovers and alfalfa, and water bloom (Blue-green algae). Rape {Bras- 
sica nccpus) causes photosensitization when plants are young. Sheep and cattle 
are animals mainly affected but other animals may become sensitized.
Gastroenteritis
Symptoms of gastroenteritis in which diarrhea and vomiting occur can be caused 
by pollen in the respiratory tract as well as by ingestion of certain food 
plants. Mustard oils present in charlock, {Brassica kaber), wormseed mustard
{Erysimum cheiranthoides'), wild radish {Raphccnus raphanistrum), and stinkweed 
{Thlaspi arvense) can cause symptoms of gastroenteritis in livestock.
Allergy of Respiratory Tract
Man and animals, especially dogs, can be affected by hayfever. Pollen of both 
common and giant ragweed, pigweed {Amaranthus), Russian thistle {Salsola pes- 
tifer), and prairie sage {Artemisia gnaphalodes') causes hayfever.
Mechanical Injury
Some plants are fiercely armed with stout or slender spines or hooked prickles 
which puncture or cut skin of man or animals, creating open wounds that lead to 
microbial infection. Some, such as the stinging nettle, not only puncture skin 
but inject poison into the flesh to further irritate their victims. Plants 
coated with hairs can when eaten by animals form "hair balls" in the digestive 
tracts, for example, the pasque flower. Wild barley {Hordeum jubatum), downy 
brome {Bromus tectorum), and yellow foxtail {Setaria lutescens) have barbed 
flower parts which frequently cause sores in mouths and lips of grazing animals. 
Brambles {Rubus spp.) become lodged in nasal passages of large animals and in­
flict nuisance injuries to man in his occasional excursions in nature. Cockle- 
burs, sandburs, burdock, and prickly ash are notorious for their lacerative ef­
fect on man hunting, camping, or vacationing in picnic areas.
POISONOUS SUBSTANCES
Poisonous plants and fungi contain chemicals toxic to living cells. Most of 
these poisons are alkaloids or glycosides. Resinous substances and volatile 
oils can also be toxic. Alkaloids are complex chemical substances and are 
found widely in the plant kingdom. Some are poisonous only if taken in large 
quantities, but they may be medicinal in small quantities.
Poisons may be concentrated in only certain organs of plants; others may be 
present in roots, stems, leaves, fruit, or seeds. The amount of poison may 
vary from plant to plant and with the season, habitat, weather, and soil. With 
mushrooms the amount of poison may vary with the plant’s age. The health and 
age of the person or animal and the amount eaten may determine whether toxicity
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occurs. Heating, boiling, or drying may alter or destroy poison in plants. 
Animals may avoid eating poisonous plants because of their odor or taste, but 
this is not always so.
Alkaloids
These are present in about 5 to 10 percent of plant species and are especially 
common in the legume and amaryllis families. Some common alkaloids and plants 
in which they are found are: tropane (Jimson weed, henbane), pyrrolizidine
(crotalaria, viper's bugloss, groundsel), pyridine (poison hemlock, Indian to­
bacco), isoquinoline (Dutchman's breeches, bloodroot), indole (ergot in grains 
and grasses), quinolizidine (lupines), and steroid alkaloids (nightshades, death 
camas).
Polypeptides and Amines
These poisons are present in blue-green algae of water bloom, in such poisonous 
mushrooms as Amanita, and in ergot of grains and grasses.
Glycosides
These toxins are more widely distributed in the plant kingdom than alkaloids are. 
Some are cyanogenetic glycosides, described earlier under cyanide poisoning, and 
occur in plants of the rose family. Others are cardiac glycosides and occur in 
plants of the dogbane, figwort, and lily families.
Irritant Oils
Many of these occur in seeds of the mustard family. Species of Brassica and 
Erysimum contain well-known irritants to the digestive tract. There is some 
evidence too that mustard plants are poisonous to grazing animals.
Oxalates
These substances in plants are toxic to most animals except to ruminants, which 
are at least less affected by them. Sorrel (Oxatis spp.), docks (Rumex spp.), 
and lambsquarters (Chenopodium) are examples of oxalate-bearing weeds. Oxalate- 
producing fungi may grow in moldy forage and raise oxalate content of that for­
age to toxic concentrations.
Resins
These comprise a group of complex compounds, some of which are not known chem­
ically. Resins irritate nerve or muscle tissue of man and animals. Examples 
of plants producing resins include: milkweed {Asclepias), marihuana (Cannabis 
sativa), water hemlock (Cicuta spp.), and rhododendron.
Phyto toxins (Toxalbumins)
These substances are proteins of high toxicity similar to bacterial toxins in 
structure and in their physiological effect. Castor bean {Ricinus communis) 
and black locust (Robinia pseudo acacia') are two common examples of plants con­
taining phytotoxins.
Nitrate-Nitrite
Nitrates may be produced in plants in amounts high enough to be toxic. Some of 
such plants are crops (corn, sorghum, oat hay) and some are weeds of the pigweed, 
goosefoot, mustard, nightshade, and sunflower families. Sometimes the applica­
tion of herbicides increases nitrate content of these weeds.
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SEASONAL TOXICITY
Spring
Water hemlock (Cicuta sp.) is toxic to all animals and man and is especially a 
problem in spring when habitats are wet and when plants pull easily from mud.
Also less pasture is available to grazing animals at that time so water hemlock 
is often eaten. Pokeweed found in clearings, pastures, and waste places is more 
dangerous in spring to cattle and swine. Cocklebur, found in waste places main­
ly, contains a hydroquinone in seed leaves of the plant; thus only seedlings are 
toxic to animals, especially swine.
Spring-Summer
Because of lack of good pasture in spring and early summer, grazing animals often 
forage in clearings or wooded areas where perennial plants have already made sub­
stantial growth. Bracken fern, chokecherries, and buckeye, present in woods and 
thickets, have young succulent shoots and new leaves that attract animals when 
grass is scarce. As pastures become available, there is less frequent occurrence 
of poisoning from these plants.
Summer
Cattle and sheep can be poisoned by white snakeroot (Eupatorium rugosum), which 
contains tremetol and causes milk sickness in cattle and sickness in man on con­
sumption of the milk. Nightshades and nettles contain glycoalkaloids in leaves, 
shoots, and berries and grow in waste places as well as in grain and hay fields; 
they affect all animals. Johnson grass is a weed of open fields and waste places 
and is toxic to all grazing animals.
Spring-Summer-Fall
Crotalaria and Jimson weed are examples of plants that are toxic throughout the 
growing season and occur in fields and roadsides. The alkaloids in crotalaria 
are cumulative and occur in all parts of the plant, especially the seeds. Poison 
ivy is poisonous to man throughout the season; leaves, stems, and berries con­
tain the toxins that produce blisters.- They may even be toxic in winter. Some­
times poison ivy stems and roots have been grubbed out of the ground in the fall 
and burned in the winter when danger of fire to other vegetation is low. Persons 
standing in the smoke may become covered with the irritant oils that cling to 
particles of smoke. Here it is possible to become severely blistered in winter 
from poison ivy.
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WEED CONTROL FOR SOYBEANS
Loyd Wax
Weeds reduce the yields of Glycine max (L.) Merr. (soybeans) by competing for mois­
ture, nutrients, and light-. They increase production costs and reduce quality of 
the harvested crop. Heavy infestations of weeds harbor insects and diseases, de­
crease land value, and reduce harvesting efficiency.
Annual weeds such as Setaxia spp. (foxtails), Amavanthus spp. (pigweeds), Polygonum 
spp. (smartweeds), and Abutilon theophrasti Medic, (velvetleaf) infest soybean 
fields throughout Illinois. Echinochloa crusgalli (L.) Beauv. (bamyardgrass), 
Digitaria spp. (crabgrasses), Sorghum bicolov (L.) Moench (wild cane), and Panicum 
spp, (panicums) are troublesome in some areas. Chenopodium spp. (lambsquarters), 
Ipomoea spp. (momingglories), Datura stramomum (L.) (jimsonweed) , Ambrosia spp. 
(ragweeds), and Xanthium spp. (cocklebur) also are common weeds in soybeans.
Perennial weeds are less widespread than annuals. Sorghum halepense (L.) Pers. 
(johnsongrass) is troublesome in southern Illinois. Agropyron repens (L.) Beauv. 
(quackgrass) infests fields in northern Illinois. Cyperus esculentus (L.) (yellow 
nutsedge) is found throughout the state in localized wet areas. It sometimes in­
fests entire fields. Cirsium arvense (L.) Scop. (Canada thistle), Convolvulus 
arvensis (L.) (field bindweed), species of Asclepias and Ampelamus albidus (Nutt.) 
Britt, (milkweeds), Ipomoea pandurata (L.) (bigroot momingglory), and Campsis 
radicans (L.) Seem, (trumpet creeper) are among the most difficult weeds to control 
in soybeans.
Several nonchemical methods help control weeds. Planting soybeans that are free 
of weed seed helps to prevent introduction and spread of weeds. Soybeans planted 
in a warm soil on a we11-prepared seedbed are able to emerge quickly and compete 
with weeds. Research with several annual weeds common in Illinois has shown that 
if there is some system of early control for 4 to 6 weeks within the row, soybeans 
compete effectively with weeds throughout the rest of the season.
Weed control in soybeans should be part of an overall control system on the farm. 
Certain weeds that are difficult to control in soybeans with herbicides may be 
easily controlled in com with herbicides and vice versa. The continuous use of 
a herbicide in a monoculture may result in an increase in population of weeds that 
are resistant to that herbicide. The rotation of crops and herbicides is helpful 
in preventing these ecological shifts of species. If properly used, the rotary hoe
This is a report of cooperative investigations of the Crops Research Division, 
Agricultural Research Service, U.S. Department of Agriculture, and the Illinois 
Agricultural Experiment Station, Urhana, Illinois. It reports current status of 
research involving use of certain chemicals that require registration under the 
federal Insecticide, Fungicide, and Rodenticide Act. It does not contain recom­
mendations for the use of such chemicals, nor does it imply that the uses discussed 
have been registered. All uses of these chemicals must be registered by the ap­
propriate state and federal agencies before they can be recommended.
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and sweep cultivator can provide good control. The rotary hoe is used on about 
three-fourths of the Illinois soybean acreage; the sweep cultivator, on almost all 
of the soybeans.
The use of chemicals for weed control in soybeans in Illinois has steadily increased 
over the past several years. Herbicides are used on about three-fourths of the 
Illinois soybean acreage each year. However, each herbicide has its limitations.
No single herbicide controls all weeds under all conditions. A multitude of fac­
tors influence the effectiveness of herbicides. Herbicide performance is markedly 
affected by plant species, soil organic matter, soil texture, soil moisture, and 
temperature and rainfall. Increased knowledge of the importance of these variables 
allows the weed specialists to make more specific recommendations for the control 
of specific weed problems. This requires that the farmer correctly identify his 
problem in teims of the variables influencing herbicide effectiveness. Several 
herbicides are discussed below according to time of application. These herbicides 
are listed in Table 1 by common, trade, and chemical names. Use of herbicides 
alone can control weeds effectively; however, timely cultivation and other good 
management practices in addition to the use of herbicides usually result in a more 
effective long-range system of weed control.
PREPLANTING APPLICATIONS
Trifluralin, incorporated in the soil before planting, controls annual grasses, 
pigweeds, and lambsquarters. It has, with proper adjustment of rate, performed 
satisfactorily over a wide variation of soil types throughout Illinois. Nitralin, 
chemically similar to trifluralin, also performs best when incorporated in the 
soil before planting. It controls the same kinds of weeds as trifluralin. Slightly 
higher rates of nitralin are required to provide weed control comparable to that 
attained with trifluralin on soils of low organic matter content. Nitralin (even 
at the highest registered rate) does not usually provide adequate control on soils 
containing more than 4 percent of organic matter. Although nitralin and trifluralin 
effectively control annual grasses, they do not adequately control several of the 
troublesome broadleaf weeds such as velvetleaf, jimsonweed, ragweeds, Si.da spinosa 
(L.) (prickly sida), and cocklebur.
Vemolate, a rather volatile herbicide, controls most annual grasses and some broad­
leaf weeds when incorporated in the soil. It controls nutsedge and seedlings of 
wild cane and johnsongrass. When applied to the soil surface, the granular for­
mulation controls weeds longer than does the liquid formulation; the major use of 
vemolate in some areas of Illinois is as surface-applied granules. Vemolate 
sometimes injures soybeans. This injury usually disappears within a few weeks 
after emergence and seldom reduces yield.
PREEMERGENCE APPLICATIONS
Chloramben is one of the most widely used herbicides for control of weeds in soy­
beans. It controls most annual grasses and some broadleaf weeds. It is ineffective, 
howeVfer, on momingglory, and seldom controls cocklebur and jimsonweed.
Alachlor controls most annual grass weeds and some small-seeded broadleaf weeds such 
as pigweed, and provides significant control of yellow nutsedge. It performs sat­
isfactorily on soils of widely divergent texture and organic matter content. Alachlor 
controls nutsedge better when incorporated in the soil before planting than when 
applied to the soil surface as a preemergence treatment.
Linuron controls many annual grass and broadleaf weeds. Performance of linuron is 
markedly affected by texture and organic matter of the soil, but with proper
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adjustment of rates, linuron controls many weeds with only occasional, slight in­
jury to soybeans. Linuron seems best adapted to medium-textured soils with less 
than 3 percent of organic matter.
C6989 is a relatively new herbicide for control of weeds in soybeans. Application 
of C6989 to the soil surface selectively controls many annual grasses, pigweeds, 
and smartweeds. Under favorable conditions, it may control several other broad- 
leaf weeds such as 1ambsquarters, ragweeds, and jimsonweed. As of December 1, 1970, 
it is registered only for soybeans grown for seed (not for food, feed, or oil pur­
poses).
Combinations of herbicides may broaden the spectrum of weeds controlled, may reduce 
chances for crop injury, and may reduce potential for residue problems on succeeding 
crops. Naptalam and chlorpropham, widely evaluated and used in the 1950's, are sel­
dom used singly today. Used together, they control a broad spectrum of annual weeds 
under optimum conditions. Under adverse conditions such as limited or excessive 
rainfall, the combination may fail to control weeds or may injure the crop. One 
of the more promising new combinations involves preemergence application of linuron 
plus alachlor. Chlorpropham controls smartweed particularly well. It has been 
successfully used in combination with trifluralin or alachlor to improve control 
of smartweed. Linuron has been evaluated in combination with several herbicides 
to improve control of broadleaf weeds. The combination of trifluralin as a pre­
planting incorporated application with a preemergence treatment of linuron appears 
to have considerable potential. Several other herbicides and combinations of 
herbicides are available and under some circumstances may provide satisfactory weed 
control.
POSTEMERGENCE APPLICATIONS
The herbicide 2,4-DB selectively controls cocklebur in soybeans when sprayed over 
the top of soybeans from 10 days before soybean flowering until the midbloom stage. 
Soybeans are frequently injured but usually recover and produce yields higher than 
untreated soybeans heavily infested with cockleburs. Soybeans under drouth stress 
may be injured more severely by 2,4-DB than soybeans growing under conditions of 
ample moisture. Application of 2,4-DB as a basally directed spray is an effective 
method of application when the soybeans are significantly taller than the weeds. 
Compared to nondirected (over-the-top) applications, the directed sprays provide 
better coverage of small weeds beneath the soybean canopy and are less likely to 
injure the soybeans.
Chloroxuron controls several young broadleaf weeds such as pigweeds, lambsquarters, 
cocklebur, and momingglories, but its control of smartweed is only fair, and it 
seldom controls velvetleaf or prickly sida. Application rates can be reduced by 
the addition of surfactants and phytobland oils to the spray mixture. Chloroxuron 
frequently injures soybeans, but it seldom reduces yield. Chloroxuron may be used 
either as a nondirected spray as soon as the trifoliolate leaves have formed, or 
as a basally directed spray. This herbicide has some potential in soybean produc­
tion for control of annual broadleaf weeds not controlled by other means.
Dinoseb was widely evaluated in the 1950's for use at the emergence stage of soy­
beans, but this use has not been widely accepted. It requires timely application 
and is effective mainly on those weeds which emerge before or at the same time as 
soybeans. Recently, dinoseb has been reevaluated with emphasis on applications 
directed toward the base of soybean plants. This use is particularly effective 
on broadleaf weeds such as momingglory and cocklebur. This treatment is now
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registered and may have potential in areas where annual broadleaf weeds are not 
controlled by other means.
While each of the postemergence treatments discussed above can perform a specific 
function, none is adequate alone except in isolated situations. Although broad­
leaf weeds may predominate in some areas, they are seldom found alone and usually 
are growing with annual grasses in soybean fields. These postemergence treatments 
do not control annual grasses. The control of many species of weed grasses and 
broadleaf weeds may require a combination of a preplanting or preemergence treat­
ment, one or more postemergence treatments, and timely cultivation.
Table cl/1. Some Herbicides Used To Control Weeds in Soybeans—
Common name 
or designation
Trade or , . 
other name— Chemical name
Alachlor Lasso 2-chloro-2',6'-diethyl-N-(methoxymethyl)acetanilide
C6989 Preforan g_-nitrophenyl-a,a,a -trifluoro-2-nitro-£-tolyl ether
Chloramben Amiben 3-amino-2,5-dichlorobenzoic acid
Chloroxuron Tenoran 3- [g-(g_-chlorophenoxy) phenyl] -1,1-dimethylurea
Chlorpropham Chloro IPC isopropyl m -chiorocarbanilate
Dinoseb Premerge 2-sec-butyl-4,6-dinitrophenol
Linuron Lorox 3-(3,4-dichlorophenyl)-1-methoxy-l-methylurea
Naptalam Alanap N-l-naphthylphthalamic acid
Nitralin Planavin 4-(methylsulfonyl)-2,6-dinitro-N,N-dipropyl aniline
Trifluralin Treflan a,a,a-trifluoro-2,6-dinitro-N,N-dipropyl-g-toluidine
2,4-DB Butoxone, Butyrac 4-(2,4-dichlorophenoxy)butyric acid
Vemolate Veraam S-propyl dipropylthiocarbamate
a/ Common and chemical names are those approved by the Weed Science Society of America, 
b/ Mention of a trademark name or a proprietary product does not constitute a guarantee
or warranty of the product by the U.S. Department of Agriculture or the University 
of Illinois, and does not imply its approval to the exclusion of other products that 
may also be suitable.
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GARDEN SYMPHYLAN CONTROL IN CORNFIELDS, 1970
R. E  Sechriest
Investigations were continued on control of garden symphylans. During 1969, broad­
cast treatments were found most effective and reliable for control, but in 1970 an 
attempt was made to reduce total toxicant applied per acre, so only soil-surface 
band treatments were evaluated.
The 1970 infestation was not as heavy in the experimental area as in 1969. Only 
an occasional plant wilted over, and no plants were killed outright. The untreated 
plots contained weak, smaller plants, which were yellow-green. The real cause of 
this problem was overlooked for years because of this subtle injury and because 
production fields maintain no reference areas for comparison against just such a 
problem.
Table 1 contains the data from our 1970 experiment. As the season progressed, it 
became obvious that the untreated plants were shorter than the treated and the sig­
nificant difference more pronounced. A visual observation at harvest indicated 
that the untreated plants had small stalks with fewer ears, and this was confirmed 
by the yield. Picking the untreated com with the combine was very difficult be­
cause of considerable lodging at harvest time. The difference in yield between
Table 1. Garden Symphylan Experiment Near Illinois City, Illinois, 1970
Insecticide
Pounds
actual
per
Formulation acre
June 23 
plant 
height 
(in.)
July 15
Plant Lodged 
height plants 
(in.) per 100 ft.
Bushels 
per acre, 
Oct. 14
NC-6897 5G 1 37.8ax 80.1a 10.5a 144a
2 39.5a 79.1a 7.7a 144a
Mo cap 10G 4 37.9ax 81.3a 6.2a 141a
2 38.4a 79.7a 3.5a 150a
Untreated ,  ,  , • • • 35.7 x 73.8 x 28.0 x 122 x
Thimet 15G 2 39.0a 77.8a 4.3a 144a
Dasanit + Bay 37289 15G 1 37.4ax 76.1 8.5a 134ax
2 37.7ax 76.4a 5.5a 142a
Bay 37289 15G 1 39.6a 78.5a 11.8a 140a
Untreated • • • ,  ,  , 35.1 x 71.0 x 37.0 x 117 x
Bux 10G 1 38.6a 77.9a 8.3a 135 ax
2 37.9 ax 77.8a 2.8a 148a
N-2596 10G 1 39.2a 80.2a 4.0a 150a
Dyfonate 20G 1 37.9ax 79.4a 10.5a 136 ax
Dyfonate
(farmer applied) 20G 1 37.8 80.4 17.0 139
Note: Means followed by same letter are not significantly different at the 5-
percent level.
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the treated and untreated plots was greater during 1970 than in 1969, probably 
because rainfall in June and July of 1970 was approximately one-half the rainfall 
in June and July of 1969. During these months the rapidly growing plants need a 
great deal of soil moisture. When the symphylans have chewed off the hair roots 
and brace roots, water uptake is greatly reduced. With a reduced root system, 
moisture becomes very critical. In a field with a heavy symphylan population and 
"normal” or "less than normal" rain, a loss of 50 percent in yield over the entire 
field can easily be expected.
In 1970 the best control of symphylans was achieved by NC-6897 at 1 or 2 pounds per 
acre, Mocap at 2 pounds per acre, Thimet at 2 pounds per acre, Bay 37289 at 1 pound 
per acre, Bux at 2 pounds per acre, and N-2596 at 1 pound per acre.
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DORMANT SPRAYS FOR ALFALFA WEEVIL CONTROL
E. J. Armbrust
The alfalfa weevil, Hypera postioa, continues to be the most important single pest 
of alfalfa in Illinois. In 1968 and 1969 the severity of this pest was less than 
the preceding year, but losses in 1970 were somewhat more severe than in the pre­
ceding two-year period.
Severe infestations of the alfalfa weevil have necessitated the intensive use of 
chemicals in order to produce high-quality alfalfa. Pesticides must be used care­
fully to preserve the many pollinators and other beneficial insects that inhabit 
or visit the alfalfa fields. Most alfalfa pests have well-established natural en­
emies which could theoretically become more efficient through proper management. 
Because alfalfa does not require a nearly complete elimination of insect pests, a 
small amount of damage can be tolerated. This permissible insect damage makes al­
falfa highly suitable for biological and integrated approaches to pest control.
The tremendous success of the alfalfa weevil parasite, Bathyptectes curculion'ls, 
in reducing economic populations of the pest has made it a very significant factor 
in the control of the weevil. This success is making it possible for an integrated 
control program that will utilize both insecticides and natural biotic agents to 
become a reality.
We do not foresee a loss in the insecticide market due to the effect of the para­
sites. On the contrary, alfalfa is our most important forage legume, and we know 
that many growers are dissatisified with substitutes they have been using because 
of the weevil. An integrated control program will decrease the number of appli­
cations for the individual grower and thus be more attractive. Although the in­
dividual grower may require less insecticide, we anticipate that better control 
will stimulate growers to seed more alfalfa.
Alfalfa weevil research during the last two years has emphasized the development 
of an integrated control program involving preventive chemical control measures 
applied in the fall or early spring that are not detrimental to parasites.
Adult alfalfa weevils migrate to alfalfa fields from wooded areas and fence rows 
during the fall and early spring, with time of return depending on geographical 
location. Insecticides can be applied during the fall or early spring and before 
extensive oviposition, and these chemical sprays are not detrimental to dormant 
and overwintering parasite cocoons. Our 1969-70 field research conducted in the 
Lawrencevi11e-Vincennes area of Illinois and Indiana as part of a cooperative study 
with M.C, Wilson of Purdue University showed that effective control was obtained 
with almost all compounds in the study to the extent that only one application was 
required. In this area the weevil was effectively controlled with fall dormant 
sprays applied as late as November 22. These treatments were superior to spring 
dormant applications. The seasonal average level of parasitism was also higher 
with both the fall (74.8 percent) and the spring (66.1 percent) dormant applications 
than with the treatments applied during larval development (50.4 percent).
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Chemical applications were also made during the active period of the alfalfa weevil 
parasite adult (Bathyplectes curculionis). Three things became evident:
1. Effective control of alfalfa weevil larvae was obtained with almost all com­
pounds in the study to the extent that only one application was required.
2. Furadan and Supracide which have been the outstanding experimental compounds 
for alfalfa weevil control were too effective1. These compounds have a drastic 
indirect effect on the parasite population by reducing the host population to 
such a low level the parasite has nothing to parasitize and therefore can dis­
appear from the area. We therefore discourage their use even if label approval 
is granted.
3. Under normal application of currently recommended insecticides, the parasite is 
remarkably adept at avoiding serious depression of its population. The less 
persistent and less toxic (in reference to the weevil) insecticides permit a 
moderate weevil population below the economic threshold to survive as food for 
the parasites. The range of differences between the less persistent compounds 
in this respect appears to be very little.
To further show the value of fall treatment and parasites, extension entomologists 
have done some extrapolating from our research data. As the percent of parasitism 
increases, the damage decreases (Table 1). Since research data showed that un­
parasitized larvae eat more alfalfa leaves than do parasitized larvae, a hypothetical 
savings due to parasitism can be calculated (Table 2). Populations of 10 to 50 lar­
vae per plant are not uncommon, whereas a population of 100 per plant is very high. 
This calculated saving is for alfalfa leaves only and does not include stems. Thus 
the nutritive value of the hay is decreased by a far greater amount than the weight 
indicates. Also, a field with 10 larvae per plant may actually have a total of 20 
to 30 per plant for the entire season since hatch, larval growth, and pupation con­
tinue for 8 to 10 weeks.
Extension advisers in Washington and Jackson Counties demonstrated the value of fall 
treatment (Table 3), Methyl parathion was applied in November to each of two fields, 
while others were not treated. By harvest, the population in the treated fields did 
not warrant treatment, whereas the untreated fields had populations great enough to 
warrant treatment two weeks before harvest.
When we consider alfalfa weevil control, fall treatment has certain advantages:
1. It can be done when work loads are lighter than in the busy spring season.
2. Control is practically as good as with spring treatment.
3. Parasites of the alfalfa weevil are spared.
I
The disadvantage is that the insecticide must be applied long before we can be cer­
tain that the field will profit from treatment. We can assume that in the northern 
one-third to one-half of the state, good stands of alfalfa will probably need pro­
tection year in and year out.
We do encourage fall application.
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Table 1. Percent Parasitism and Damage Rating
Percent
parasitism Larvae per sq. ft. Damage rating—^
23.1 109 6.2
55.5 174 5.2
73.4 150 4.5
a/ 1 = no feeding; 2-3 = slight; 4-6 = moderate; 7-8 = severe; and 9 = complete.
Table 2. Alfalfa Leaf Consumption bg Alfalfa Weevil Larvae
Larvae
season
for
per Percent parasitized leaves
Plant Sq. ft. 0 25 50 75 100
Pounds of alfalfa leaves consumed per acre
10 50 336 317 298 279 260
savings 0 19 38 57 76
50 250 1680 1585 1490 1395 1300
savings 0 95 190 285 380
100 500 3360 3170 2980 2790 2600
savings 0 190 380 570 760
Table 3. Alfalfa Weevil Control Demonstrations—
1970 Check Treated—^ Percent reduction
March 15 127 eggs/sq. ft. 38 eggs/sq. ft.
Alfalfa weevils c/per 100 sweeps—
April 23 54 adults 1 adult 98%
127 larvae 78 larvae 39%
April 30 115 adults 0 adults 100%
4,154 larvae 1,185 larvae 71%
May 4 175 adults 37 adults 79%
11,217 larvae 770 larvae 93%
a/ Extension adviser demonstration plots, Washington and Jackson Counties, 
bj Mid-November
c/ A larval population of 2,000 or more per 100 sweeps is required to warrant use
of insecticides on the alfalfa crop.
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MIXING AGRICULTURAL CHEMICALS
M. D. McGlamery
There is considerable interest in tank-mixing agricultural chemicals and applying 
these at one time. This practice would save time, money, and labor and would re­
duce the number of trips across the field. Two questions often asked about tank­
mixing are: "Are spray tank mixes legal?" and "Are spray tank mixes practical?"
Agricultural pesticides (herbicides, insecticides, fungicides) must be registered, 
and the safety and residue aspects must be checked by the federal Environmental 
Protection Agency (EPA). Registering mixtures of previously "cleared" pesticides 
was fairly easy in the past. Now a set of data on all facets of the mixture is 
required as though the mixture was a completely new pesticide.
The following is quoted from IR-4 Newsletter No. 3, September 11, 1970, Rutgers 
University:
To quote the governing regulations here would require too much space, 
but we summarize the salient points. Also see PR Notice 69-8, April 
21, 1969, USDA-PRD.
Related pesticide chemicals are not necessarily related chemically 
but are considered related when they cause additive pharmacological 
effects in test animals. Each pesticide combination will be con­
sidered on its own. Absence of additive pharmacological effects 
must be proven. One reason for using combinations is to obtain ad­
ditive or synergistic biological activity toward pest organisms, and 
it is a reason to suspect additive pharmacological affects in man or 
animals. In any event it must be proven that any combination used 
will not result in illegal residues in or on food or feed. In many 
instances the "proof" costs will be prohibitive.
The toxicology and tolerance for a given pesticide may limit the 
percentage of its content in the combination. For the most part a 
low tolerance for any component in the combination will drastically 
limit or eliminate the use of the combination.
Yes, the applications of pesticide combinations apply to tank mixes.
The grower is much less likely to run into excessive pesticide residue 
difficulties if he avoids combinations wherever possible. Pesticide 
combinations can be used safely if the restrictions and limitations 
are understood, but excessive residues may be the rule rather than 
the exception.
Supposedly, if the label does not state how the pesticide can be applied in com­
bination with fertilizer, then such a combination should not be used. However, 
farmers can still apply on-the-farm mixtures if the company does not register or 
label the combination. The user assumes the responsibility that food and feed 
products are free of illegal residues.
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Are tank mixes practical? Timing, placement, and distribution of each component 
of a tank mix must be checked to see if restrictive requirements are met. Some 
pesticides are to be placed on the surface while others require incorporation. 
Distribution requirements for fertilizers are not as exacting as for herbicides. 
Compromising one requirement may limit the usefulness and safety of the mixture.
What are some of the problems with tank-mixing? One of the biggest problems is 
failure of components to remain uniformly dispersed. Some of the causes are in­
adequate agitation, insufficient spray volume, or lack of a stable emulsifier. 
Wettable powders (WP's) and water-dispersible liquids (WDL's) require good agi­
tation to keep them dispersed. Mechanical and hydraulic jet or sprayer agitation 
is better than by-pass agitation. Suspensions also require about 1 to 2 gallons 
of spray carrier per pound of product to maintain a good dispersion.
Sane emulsifiable concentrates (EC's) may contain emulsifiers which are not salt- 
stable in salty solutions such as fluid fertilizers. Some manufacturers have 
special pesticidal formulations (fertilizer grade) for liquid fertilizer applica­
tion, while others specify that you check emulsion stability and if needed that 
you add a compatibility agent such as Compex or Sponto 168. These compatibility 
agents are usually added at the rate of 1 to 3 pints per 100 gallons of spray 
volume.
Mixing procedures can also make a difference between a satisfactory blend and a 
"gunky" mess. Never put a pesticide in an empty tank. Always partially fill the 
tank before adding the pesticide. Wettable powders should be mixed with water to 
form a slurry before they are added to a spray tank unless you have an inductor 
system. Emulsifiable concentrates should be preemulsified in water before they 
are added to a fluid fertilizer. Wettable powders should be added before emulsi­
fiable concentrates. Use special fertilizer formulations of EC's when available.
If there is a compatibility agent such as Compex to be added, it should be added 
before the pesticides.
CHECKING COMPATIBILITY
It is best to think small and check compatibility in quart jars before mixing tank­
fuls. You must first determine the spray volume to be used per acre, and this will 
depend upon the analysis and amount of nutrients desired with liquid fertilizers. 
Also determine the rate of the chemicals to be applied in volume or weight of prod­
uct. Then convert quarts and pounds per acre to amounts per pint of spray. Milli­
liters (ml) and grams (g) may be unfamiliar measurements, but are very useful small 
units when calculating and working with small amounts. One pint is 473 milliliters 
and one pound is 454 grams. Then 1 pound per 25 gallons = 2.2 grams per pint, and 
1 quart per 25 gallons =4.7 milliliters per pint. If gram scales and pipettes are 
not available for using gram and milliliter units, then approximations can be made 
with measuring spoons. One teaspoon is approximately 5 milliliters of liquid. Wet­
table powders differ in density, but weights can be approximated by volume. One 
level teaspoon of wettable powder is approximately 2 to 3 grams. Thus 1 quart of 
EC and 1 pound of WP to be added to 25 gallons of spray would be approximately 1 
teaspoon per pint of each component.
Testing Procedure
1. Calculate spray volume per acre and volume or weight of pesticide.
2. Place 1 pint of carrier in each of two quart jars.
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3. Add 1/3 teaspoon of compatibility agent (3 pints per 100 gallons) to one jar 
and mark "A," adjuvant added. Mark the other jar "B."
4. Add the proper amount of each pesticide to each jar in the proper sequence 
(note above on mixing procedure).
5. Close the jars and shake or invert to mix.
6. Observe the mixtures at once and again after 30 minutes.
Comparing jar "B" with jar "AM will determine the value of adding a compatibility 
agent. If materials remain suspended or if they are easily resuspended, mixing is 
possible with good agitation. If they separate, precipitate, or form "gunk," 
check jar "A" to see if adding a compatibility agent will solve the problem. If 
so, you may want to repeat the test using varying amounts of compatibility agent 
to determine the optimum amount needed.
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NEW  PERENNIAL WEED PROBLEMS
F. W. Slife
The purpose of using weed control programs in either cultivated or noncultivated 
areas is to upset the balance of plants so that our desirable plants have less 
competition. Selective chemicals have had a tremendous impact in controlling 
many of the serious weed problems, and they have been so effective that many of 
our cultural practices have changed. For example, we can now plant corn much 
earlier because we can generally control annual weeds with chemicals when the 
crop is small. In addition, the number of com cultivations is less than in pre­
vious years because less cultivation is needed for weed control. Although this 
program of early planting, chemical weed control, and reduced cultivation is ex­
tremely successful, it may allow certain perennial weed species to develop more 
rapidly.
Before the introduction of selective chemicals, perennial weeds were held in check 
by: (1) competition from annual weeds; (2) low fertility rates; (3) early growth 
destroyed by seedbed preparation (later planting); and (4) considerable amount of 
row cultivation.
Now that the above four factors have been modified by our modern management pro­
cedures, perennial weeds such as common milkweed, climbing milkweed, trumpet 
vine, horse nettle, nutgrass, bindweeds, quackgrass, Johnsongrass, and Canada 
thistle seem to be on the increase.
Since most of these perennials will require special procedures for control and 
elimination, now is the time to evaluate fields for the presence of these kinds 
of weeds and to initiate control procedures. The control of each species will 
probably be different and, in general, the cost will be higher than in the con­
trol of annual weeds.
Altering cropping systems is one of the best approaches to the control of a 
perennial weed in a cultivated area. A very good example is the use of soybeans 
for two or three years on the same field to reduce a nutgrass infestation. Soy­
beans are an ideal crop in the Johnsongrass area because if the rhizomes can be 
destroyed by previous treatment, soybeans plus treflan are ideal for seedling 
control.
Broadleaved perennial weeds can be held in check by late spring tillage and cul­
tivation of row crops. In general, they are most affected by 2,4-D or similar 
materials, particularly if applied two or three times during the growing season. 
Common milkweed and climbing milkweed can be controlled by applying 2,4-D when 
the plants are 8 to 10 inches tall. When regrowth occurs, regardless of the time 
of year, another treatment should be made. Planting infested land to com for 
several years, repeated 2,4-D applications, and cultivation should greatly reduce 
milkweed populations.
In summary, check your cultivated fields for infestations of perennial weeds and 
consult with your farm adviser or your local agricultural chemical specialist for 
advice on control.
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ADULT NORTHERN AND WESTERN CORN ROOTWORM 
POPULATIONS IN ILLINOIS, 1966-1970
D. E. Kubhnan, T. A. Cooley
This report includes a summary of the abundance and distribution of adult com root- 
worm populations for 1970 and the period 1966-1970. In 1970 a random survey was 
conducted of 290 cornfields in 29 counties in Illinois to numerically assess the 
populations of the western and northern com rootworms. The survey was made during 
the last week of July, and beetle counts were taken in ten randomly selected fields 
per county. Counts were taken on 20 com plants in each field and included the 
beetles found in the silks plus those present on the remainder of the com plant.
In this report, "beetles per ear" and "beetles per plant" are combined and reported 
as "average number of adults per 100 plants."
Our sincere thanks go to the county Extension advisers in the counties listed below 
for their assistance in securing the crop and soil-insecticide history of the fields.
District Counties
Northwest
Northeast
West
East-central
West-southwest
East-southeast
A B U N D A N C E
Lee, Mercer, Ogle, Stephenson, Whiteside 
Boone, DeKalb, Lasalle 
Henderson, McDonough, Warren
Champaign, Iroquois, Kankakee, Livingston, McLean 
Greene, Macoupin, Montgomery 
Gallatin, Shelby, Wabash, White
The northern com rootworm (NCR) is not a newcomer to Illinois. It was first re­
ported in 1866 by B.D. Walsh, Illinois State Entomologist.
The western com rootworm (WCR) is a relative newcomer to Illinois. Since first 
found in Rock Island County in 1964, the WCR has moved eastward across Illinois and 
has now been found in 47 counties in the northern half of Illinois. Economic popu­
lations occur in about 20 counties in the northern third of Illinois. Although the 
NCR is still the dominant species, the WCR increased to 40 percent of the total root- 
worm population in the northwest district and to 14 percent in the northeast district 
in 1970. This increase in WCR numbers has not been an addition to the total root- 
worm population. Rather a displacement has occurred, in which the relative propor­
tion of the rootworm species present has changed.
The highest populations of adult WCR's and NCR's in 1970 occurred in the northwest 
and northeast districts of Illinois (Table 1). Thirteen percent of the fields in 
these districts averaged four or more beetles per plant, compared with only 3 per­
cent in 1969 (Table 2). Counts were particularly high in Boone, Ogle, and Steph­
enson Counties (Table 1). This increase was not altogether unexpected since larval 
counts in county demonstration test plots were higher than in 1969. Although eco­
nomic infestations of rootworms are still present in many fields of continuous corn 
in northern Illinois, a gradual decline in adult NCR and WCR populations has taken
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place since 1968 (Table 1). The greatest reduction has occurred in the west dis­
trict (Table 1). This downward trend since 1968 can be attributed largely to the 
increased use of organic phosphate and carbamate insecticides. However, with 22 
percent of the fields in the northern third of Illinois averaging one or more adults 
per plant (Table 2), a potential for considerable rootworm damage in 1971 still ex­
ists .
How many beetles should one find to predict a problem the following year? We be­
lieve an average of three or more beetles per plant could lead to serious rootworm 
damage. Adult females may lay from 200 to 1,000 eggs. Late-silking cornfields are 
very attractive to egg-laying adults, and frequently these fields are seriously 
damaged by rootworms the following year.
R O O T W O R M  P O P U L A T I O N S  I N  R E L A T I O N  TO R O T A T I O N  A N D  I N S E C T I C I D E  USE
Adult rootworm populations in relation to the crop rotation and soil insecticide 
treatment for 118 fields are summarized in Table 3. The highest adult populations 
occurred in fields in continuous corn. Forty-seven percent of these fields had 
adult rootworms present.
C r o p  R o t a t i o n s
Com rootworms are usually a problem where continuous com is grown. A survey of 
cropping practices for the years 1966, 1968, 1969, and 1970 indicates that farm 
operators in the rootworm problem areas (northern third of Illinois) are continuing 
to grow large acreages of continuous com (Tables 4 and 5). The amount of contin­
uous com grown in western Illinois apparently declined from 1966 to 1970 (Table 5). 
Farmers in this area were the first to encounter serious rootworm damage and to use 
the organic phosphate and carbamate insecticides for control. With large acreages 
of com treated with the latter and a gradual reduction in the amount of continuous 
com grown, rootworm populations have also declined in this area (Table 1) .
I n s e c t i c i d e  Use
In 1970, com soil insecticides were used on 68 percent of the farms surveyed (Table 
6). The carbamate and organic phosphate insecticides were used on 32 percent of the 
farms and chlorinated hydrocarbons on 36 percent. In the primary rootworm problem 
areas in northern Illinois, between 69 and 78 percent of the fields were treated 
with organic phosphates or carbamates (Table 7). Insecticide use for the years 
1966, 1968, 1969, and 1970 is summarized in Table 7. Chlorinated hydrocarbons have 
continued to decline in use.
An estimate of the com acreage treated with soil insecticides for the different 
districts is presented in Table 8.
S U M M A R Y
1. Adult com rootworm populations were highest in the northwest and northeast 
districts in 1970. Thirteen percent of the fields surveyed averaged three or 
more beetles per plant.
2. The proportion of fields treated with organic phosphate and carbamate insecti­
cides increased from 27 percent in 1969 to 32 percent in 1970.
3. Western corn rootworms are gradually displacing the northern species and con­
stituting a greater percentage of the total rootworm population. The greatest 
displacement has taken place in northwestern Illinois.
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Table 1. Adult Northern and Western Com Rootworm Populations, Illinois, 1966-1970
Average number of adults per 100 plants^/
1966 1967 1968 1969 1970
District and Pet. Pet. Pet. Pet. Pet.
County rotal WCR's Total WCR's Total WCR’s Tot al WCR's Total WCR's
Northwest
Bureau • •  • . . . 79 0 a a a a a a a •  a a a a 42 24
Lee 225 0 a a a a a  a 149 3 98 6 35 11
Mercer 70 0 534 81 170 53 98 93 49 69
Ogle 147 0 202 0 446 3 208 8 211 13
Stephenson 14 0 151 0 99 55 182 54 316 62
Whiteside 106 0 71 0 39 72 111 15 78 58
Average 112 0 207 16 181 37 139 35 122 40
Northeast
Boone 266 0 220 0 258 0 58 3 127 21
DeKalb 115 0 167 0 300 0 55 0 40 0
LaSalle » •  • « •  • 48 0 79 0 62 0 33 0
Kane 187 . .  . . . . . . . 227 0 60 0 .  .  . .  . .
Average 189 0 145 0 216 0 58 1 67 7
Nest
Adams •  • • •  •  • a a a a a  a a a  a a a a a a a a  a a 6 0
Cass-Brown • •  • . . . a a a a a a a a a a a  a a  a a a a a 5 0
Henderson 122 4 a a a a a a 80 42 94 89 7 43
McDonough 33 0 51 2 94 30 37 18 16 13
Warren 193 0 179 1 195 41 51 23 29 3
Average 114 1 115 2 135 38 60 43 13 12
Central
Logan . . . a a  a 220 0 a a a .  . . .  .  . .  . . 11 0
McLean 23 0 132 0 122 0 121 0 53 0
Peoria . . . a a a a a a a a a a a a a a a a a a a a a 90 4
Woodford . .  . .  .  . .  .  . .  .  . .  .  . .  .  . .  .  . .  .  . 36 3
Average 23 0 176 0 122 0 121 0 48 2
East
Champaign 64 0 38 0 303 0 29 0 39 0
Iroquois 4 0 26 0 80 0 28 0 1 0
Kankakee . . . a  a a 27 0 a a a .  .  . . . . .  .  . 1 0
Livingston 18 0 103 0 92 0 8 0 10 0
Average 29 0 49 0 158 0 22 0 13 0
West-Southwest
Greene 48 0 46 0 47 0 39 0 0 0
Macoupin 3 0 11 0 8 0 1 0 0 0
Montgomery 1 0 .  .  . . . . 0 0 0 0 0 0
Average 17 0 29 0 18 0 13 0 0 0
East-Southeast
Gallatin 0 0 a a a a a a 18 0 28 0 61 0
Shelby 0 0 2 0 5 0 36 0 0 0
Wab ash 5 0 a a a a a a 13 0 1 0 11 0
White 0 0 .  .  . .  .  . 6 0 0 0 7 0
Average 1 0 2 0 11 0 16 0 20 0
a/ 10 fields surveyed at random in each county.
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Table 2. A d u l t  N o r t h e r n  and W e s t e r n  Corn R o o t w o r m  P o p u l a t i o n  Trends, Illinois, .1966-1970
Number Percent of fields according to
of fields number of adults per plant
Region Year surveyed 0-1 1-3 4-5 5+
Northern Illinois 1966 80 65 15 11 9
1967 80 60 17 14 9
1968 90 41 39 12 8
1969 90 60 37 3 0
1970 90 78 9 10 3
Central Illinois 1966 70 79 13 4 4
1967 80 75 15 5 5
1968 65 55 40 2 3
1969 70 81 17 2 0
1970 130 93 6 1 0
Southern Illinois 1966 70 96 4 0 0
1967 40 95 5 0 0
1968 70 96 4 0 0
1969 70 94 2 4 0
1970 70 99 0 0 1
State average 1966 220 79 11 5 5
1967 200 73 14 8 5
1968 225 62 29 5 4
1969 230 77 20 3 0
1970 290 90 5 4 1
Table 3. S u m m a r y  o f  Adult Corn R o o t w o r m  P o p u l a t i o n s  in R e l a t i o n to C r o p  Ro t a t i o n
an d  Soil I n s e c t i c i d e T r e a t m e n t  f o r 118 F i e l d s , Il l i n o i s , 1970
Average
number of Number of fields according to years in corn
beetles and soil t re atment sjv Total
per 100 1 year 2 years 3 years 4 years number of
plants Untr. Tr. Untr. Tr. Untr. Tr. Untr. Tr. fields Percent
0 17 18 4 2 1 2 3 15 62 53
1 to 100 7 14 2 2 0 3 0 13 41 34
101 to 300 0 1 0 1 0 0 1 4 7 6
301+ 1 1 0 1 0 1 1 3 8 7
Total 25 34 6 6 1 6 5 35 118
a/ Includes organic phosphates, carbamates, and chlorinated hydrocarbons.
T able 4. P e r c e n t o f  F i e l d s  in Cont i n u o u s  Corn, by D i s t r i c t s , I l l i n o i s , 1970
Number of Number of years in corn
District fields checked One Two Three +
Northwest 23 26 9 65
Northeast 16 44 6 50
West-central f 10 60 10 30
East-central 23 65 22 13
Southwest 17 53 12 35
Southeast 26 59 4 37
State average 115 51 11 38
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Table 5. P e r c e n t a g e  o f  Fields P l a n t e d  to Cont i n u o u s  Corn'tl 
in I l l i n o i s, 1966, 1968, 1969, 1970
District 1966 1968 1969 1970
Northwest 50 56 34 65
Northeast 43 29 44 50
West-central 58 40 36 30
East-central 43 20 5 13
Southwest 30 11 21 35
Southeast 24 50 34 37
State average 41 34 29 38
a/ Three consecutive years or more.
Table 6. Corn S o i l  I n s e c t i c i d e Us e  b y  D i s t r i c t , I l l i n o i s , 1970
Percent of fields by treatment
Treatment
North­
west
North­
east
West-
central
East-
central
South­
west
South­
east
State 
ave.
None 17 13 30 61 47 22 32
Chlorinated hydrocarbons 
Organic phosphate and
5 18 40 35 47 70 36
carbamates 78 69 30 4 6 8 32
Table 7. S u m m a r y  o f  Corn Soil I n s e c t i c i d e Use , I l l i n o i s , 1966, 1968, 1969, 1970
Percent of fields by treatment
Treatment 1966 1968 1969 1970
None 37 36 31 32
Chlorinated hydrocarbons 61 46 42 36
Organic phosphates and carbamates 2 18 27 32
T a ble 8. E s t i m a t e d  C o r n  A c r e s  T r e a t e d  
Soil I n s e c t i c i d e s , I l l i n o i s ,
W i t h  D i f f e r e n t  
1970*1
District
Organic phosphates 
and carbamates
Chlorinated
hydrocarbons
Northwest 1,272,258 81,555
Northeast 786,255 205,110
West-central 456,660 608,880
East-central 85,372 747,005
Southeast 127,472 1,115,380
Southwest 95,520 748,240
Total acres 2,823,537 3,506,170
a/ Based on random survey of 118 fields.
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CHECK LIST OF INSECTICIDES
There are many insecticides listed in Circulars 897 (Commercial Vegetables) , 898 
(Livestock), 899 (Field Crops), and 900 (Homeowner) containing the current Il­
linois insecticide recommendations. The following list gives some information 
about these insecticides; we have also included other insecticides that have 
label approval but are not in the Illinois recommendations.
The insecticide names are listed at the left in capital letters. Usually these 
are the common names, but if they are trade names they are marked with an 
asterisk. Trade names and other identifying names follow the common names. The 
name of the basic manufacturer is listed after the trade name.
Toxicity ratings for each insecticide are listed below the name. An acute oral 
toxicity rating for each insecticide is given, also a deimal toxicity rating if 
known. Acute oral toxicity ratings are usually obtained by feeding white rats, 
acute dermal ratings by skin absorption tests on rats or rabbits. These figures 
are expressed as LD50. This means the size of the dose which is lethal to 50 
percent of the test animals. LD50 is expressed in terms of milligrams of 
actual insecticide per kilogram of body weight of the test animal--mg./kg. Chronic 
oral toxicity (90 days plus) with the no-effect level in the diet is expressed in 
parts per million. When available, toxicity ratings of insecticides to fish and 
honeybees are also given. Those for bees can be interpreted readily as follows:
(1) High--kills bees on contact and by residues; bees should be removed from area 
of application. (2) Moderate--kills bees if applied over them; limited damage 
with correct dosage, timing, and method of application. (3) Low--can be used 
around bees with few precautions and a minimum of injury.
To express toxicity in practical terms, the factor .003 times the LD50 value will 
give the ounces of actual insecticide required to be lethal to one of every two 
187-pound men or other warm-blooded animals. As an example, the oral LD50 value 
for malathion is 1,200 mg./kg.; thus, if a group of men each weighing 187 pounds 
ate 3.6 ounces (1,200 times .003) of actual malathion per man, half of them 
would succumb. The dermal-toxicity-LD50 value of malathion is approximately 4,000 
mg./kg. or for a 187-pound man, 12 ounces. If you check the list of insecticides, 
you will find some highly toxic chemicals with LD50 values from 1 to 10 mg./kg.
For the average man, fatal doses of these would be in the range of .003 to .03 
ounce.
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By comparison, the oral LD50 value of aspirin is 1,200 mg. /kg. or 3.6 ounces per 
187-pound man, the equivalent of malathion. The oral LD50 value of ethyl alcohol 
is 4,500 mg./kg. If a group of 187-pound men each consumed somewhat more than 
1 quart of 80 proof whiskey in 45 minutes they would not only be intoxicated,
50 percent of them might die.
It is important to remember that these toxicity ratings of each insecticide listed 
are approximate and pertain to white rats and sometimes rabbits. Such ratings do 
serve as a guide to compare the toxicity of insecticides as well as an indication 
of their comparative acute toxicity to other warm-blooded animals and man. Acute 
toxicity ratings expressed as LD50 are classified as to their relative danger when 
being used. An LD50 of 750 mg./kg. or higher is rated as low toxicity, LD50 rat­
ings of 150-750 is moderate, 50-150 is moderately high, and 50 or less is very high.
The chemical group to which the insecticide belongs is given after the toxicity 
ratings. From this, you can determine which insecticides have similar chemical 
properties. A brief statement follows the chemical group name, describing in gen­
eral terns the principal uses for the insecticide.
Remember, this is not a list of recommended insecticides, nor is it to be used in 
determining what insecticide to use to control a particular insect. This list is 
a quick insecticide reference to compare common chemical names to trade names, 
their toxicity ratings and general uses.
ABATE* American Cyanamid
Acute oral--1,000-3,000 
Acute dermal--1,024-1,782 
Chronic oral--2
Organic phosphate--Used as a larvicide for mosquito control.
ACARALATE*--see chloropropylate
AKTON* SD 9098 Shell
Acute oral--146 
Acute dermal--177
Organic phosphate--Insecticide for lawn insects.
ALDRIN Shell
Acute oral--39-60 
Acute dermal--98 
Chronic oral--0.5
Fish toxicity--Very high 
Bee toxicity--High
Chlorinated hydrocarbon--Used as a soil insecticide for c o m  soil insects 
and termites. Not suggested for use in Illinois.
* Trade name.
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ALLETHRIN Synthetic pyrethrin, Pynamin FMC, Benzol Products
Acute oral--680-1,000 Bee toxicity--Low
Acute dermal--11,200 
Chronic oral--5,000
Botanical--Used in household aerosols and fly sprays as a quick knockdown.
APHOLATE Olin Mathieson
Acute oral--90 
Acute dermal--50-200
Organic phosphate--Used as a chemical sterilizing agent of insects.
ARAMITE* U.S. Rubber
Acute oral--3,900 Fish toxicity--Moderate
Chronic oral--500 Bee toxicity--Low
Sulfonate--Miticide limited to ornamentals and household. No clearance on 
fruit or vegetables, has carcinogenic properties.
AZINPHOSMETHYL Guthion Chemagro
Acute oral--11-13 
Acute dermal--220 
Chronic oral--5
Bee toxicity--High
Organic phosphate--Used on cotton, forage crops, 
fruit to control both insects and mites.
ornamental crops, and tree
AZODRIN* SD9129 Shell
Acute oral--21 
Acute dermal--354 
Chronic oral--l
Bee toxicity--High
Organic phosphate: Systemic insecticide for use on cotton and fruit
crops upon label approval.
* Trade name.
BACILLUS POPILLIAE
Bacterial--Nontoxic microbial insecticide. Applied to soil to infect 
Japanese beetle grubs with milky disease.
BACILLUS THURINGIENSIS Thuricide, Agritrol, Larvatrol, Dipel
Bee toxicity--Low
Bacterial--A nontoxic microbial insecticide used to control caterpillars 
on vegetable crops and forest trees.
BAYGON* propoxur Chemagro
Acute oral--95-104 
Acute dermal--1,000+
Chronic oral--800
Carbamate--For use against mosquitoes, household insects, and certain 
lawn insects.
BAYTEX*--see fenthion
BENZENE HEXACHLORIDE BHC, gammexane Diamond Alkali, Hooker 
01in Mathieson, Stauffer
Acute oral--1,250 
Chronic oral--10
Bee toxicity--High
Chlorinated hydrocarbon--Limited use; replaced by lindane.
BENZYL BENZOATE Monsanto
Acute oral--500-5,000
Repellent--A repellent for chiggers, mosquitoes, and ticks on man.
BIDRIN* Shell
Acute oral--22 Bee toxicity--High
Acute dermal--225 
Chronic oral--l
Organic phosphate--Systemic insecticide used for mimosa webworm con­
trol on honey locust. Recommended in many states as an injected 
systemic for elm bark beetle control but to be applied only by people 
especially trained to do the work.
* Trade name.
156
BINAPACRYL Morocide, Acricid EMC
Acute oral--161 Bee toxicity--Low
Acute deimal--l,350
Nitrophenol--A miticide for certain fruit crops.
BUX* Ortho 5353 Chevron
Acute oral--87 
Acute dermal--400
Carbamate--Used for soil insect control in com.
BUTOXY POLYPROPYLENE GLYCOL Crag Fly Repellent Union Carbide
Acute oral--9,100-11,200 
Chronic oral--640
Repellent--Used in sprays for cattle against flies.
CARBARYL Sevin Union Carbide
Acute oral--500-850 Fish toxicity--Very low
Acute dermal--4,000+ Bee toxicity--High
Chronic oral--200
Carbamate--A general insecticide registered for control of many pests of 
field crops, vegetables, fruit, homeowner, and livestock.
CARBOFURAN NIA 10242, Furadan Niagara, FMC, Chemagro
Acute oral--5 
Acute deimal--885
Carbamate--Systemic insecticide for c o m  soil insects and experimental use 
on alfalfa weevil.
CARBON DISULFIDE
Chronic vapor--20 ppm. (40 hr.) 
Acute vapor--200 ppm. (1 hr.)
Fumigant--Used on stored products.
Stauffer
Allied, Diamond Alkali, Dow, 
HMC, Frontier, Stauffer
CARBON TETRACHLORIDE Allied, Diamond Alkali, Dow,
FMC, Frontier, Stauffer
Acute oral--5,730-9,770 
Acute dermal--5,070-8,780 
Chronic vapor--10 ppm. (40 hr.)
Acute vapor--300 ppm. (1 hr.)
Fumigant--Used as safener in fumigant mixtures for stored grain insects.
CARBOPHENOTHION Trithion, Garrathion Stauffer
Acute oral--10-30 Bee toxicity--Moderate
Acute dermal--27-54 
Chronic oral--5
Organic phosphate--Insecticide with lasting residue with limited use on some 
fruits and vegetables. It is used chiefly as a miticide.
* Trade name.
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CHLORBENSIDE Mitox Chevron
Acute oral--3,000 
Chronic oral--20
Bee toxicity--Low
Organic sulfide--A miticide used on many fruit crops. 
CHLORDANE Octachlor, Octa-Klor, Belt Velsicol
Acute oral--335-430 
Acute dermal--690-840 
Chronic oral--25+
Fish toxicity--Very high 
Bee toxicity--High
Chlorinated hydrocarbon--A residual insecticide for control of ants and 
roaches and a soil insecticide for termites, lawn, and c o m  soil insects.
CHLOROBENZILATE
Acute oral--1,040-1,220 
Acute dermal--5,000+
CIBA-Geigy
Bee toxicity--Moderate
Chlorinated hydrocarbon--A comparatively safe miticide used in orchards 
and greenhouses.
CHLOROPICRIN Picfume Dow, Morton
Chronic vapor--0.1 ppm. (40 hr.)
Acute vapor--20 ppm. (1 hr.)
Fumigant--Used on stored products in ship holds.
CHLOROPROPYLATE Acaralate
Acute oral--34,600 
Acute dermal--10,200 
Chronic oral--40
Chlorinated hydrocarbon--Miticide for fruit crops.
CIODRIN*--see crotoxyphos
COMPOUND 4072 SD 7859
Acute oral--13 
Acute dermal--30
CIBA-Geigy 
Bee toxicity--Low
Allied, Shell
Organic phosphate--A residual insecticide for fly control in livestock 
bams and as a soil insecticide in com.
CO-RAL*--see coumaphos
COUMAPHOS
Acute oral--15-41 
Acute dermal--860 
Chronic oral--5
Co-Ral Chemagro
Bee toxicity--Moderate
Organic phosphate--A systemic insecticide for beef cattle and poultry to 
control grubs, lice, and mites.
* Trade name. —  - ' ' * ~
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CROTOXYPHOS Ciodrin, SD 4294 Shell
Acute oral--125 
Acute dermal--385
Bee toxicity--High
Chronic oral--7
Organic phosphate--Used to control livestock insects, especially biting
flies.
CRUFOMATE--see Ruelene 
CYG0N*--see dimethoate
CYTHION*--see malathion 
DASANIT*
Acute oral--2-11
Bayer 25141 Chemagro
Acute dermal--3-30
Organic phosphate--Insecticide and nematicide for soil insect control in 
c o m  and for onion maggot control.
DDD*--see IDE 
DDT Allied, Diamond Alkali, CIBA-Geigy 
Lebanon, Montrose, Olin Mathieson, 
Stauffer
Acute oral--113-118 
Acute dermal--2,510 
Chronic oral--5
Fish toxicity--Very high 
Bee toxicity--Moderate
Chlorinated hydrocarbon--Illegal for sale or use in Illinois except by permit.
DDVP*--see dichlorvos 
DEET
Acute oral--1,950
Off, Delphene, Hercules 
diethyltoluamide
Acute dermal--10,000
Repellent--Used for control of biting insects and chiggers on man. 
Applied directly to skin.
DE-FEND*--see dimethoate
DELNAV*--see dioxathion 
DEMETON Systox Chemagro
Acute oral--2-6 
Acute dermal--8-14 
Chronic oral--l
Fish toxicity--Moderate 
Bee toxicity--Low
Organic phosphate--A systemic miticide and aphicide for use in greenhouses, 
orchards, and on certain field crops.
* Trade name.
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DESSIN* Murphy, Union Carbide
Acute oral--100-155 
Acute dermal--1,000
Carbonate--Miticide for fruit crops.
DIAZINON Spectracide CIBA-Geigy
Acute oral--76-108 
Acute deimal--455-900
Fish toxicity--High 
Bee toxicity--High
Chronic oral--l
Organic phosphate--A general insecticide; can be used as a residual 
fly spray in bams, also to control insects in soil of cornfields, as 
well as insect pests of turf, vegetables, fruits, and household.
DIBRQM*--see naled
DIBUTYL PHTHALATE DBP Allied, Monsanto, Commercial Solvent
Acute oral--5,000-15,000
Repellent--For impregnating clothing to repel chiggers and mites.
DICHLORVOS DDVP, Vapona Shell
Acute oral--56-80 Fish toxicity--Moderate
Acute deimal--75-107 Bee toxicity--High
Organic phosphate--Short-lived residual insecticide for livestock, fly 
bait, greenhouses, and warehouses. Also impregnated in plastic resin strips.
DICOFOL Kelthane Rohm and Haas
Acute oral--l,000-1,100 Fish toxicity--High
Acute dermal--1,000-1,230 Bee toxicity--Low
Chronic oral--20
Chlorinated hydrocarbon--Miticide used on vegetables, fruit, and ornamentals.
DIELDRIN Octalox Shell
Acute oral--46 Fish toxicity--Very high
Acute deimal--60-90 Bee toxicity--High
Chronic oral--0.5
Chlorinated hydrocarbon--Used as a seed treatment insecticide and for 
control of specific fruit insects, lawn soil insects, termites and 
household insects.
DIMETHOATE Cygon > De-Fend, Rogor, Roxion American Cyanamid
Acute oral--215 Fish toxicity--Very low
Acute dermal--400-610 Bee toxicity--High
Chronic oral--5
Organic phosphate--A systemic insecticide for use on fruit, vegetable, and 
ornamental crops and residual fly spray inside of livestock bams.
* Trade name.
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DIMETHYL PHTHALATE Monsanto, AlliedEMP
Acute oral--8,200 
Acute deimal--4,000+
Repellent--General purpose mosquito repellent.
DIMETILAN* SNIP CIBA-Geigy
Acute oral--25-64 
Acute dermal--600+ 
Chronic oral--400
Bee toxicity--Moderate
Carbamate--Insecticide impregnated on plastic foam bands for fly control 
in livestock buildings.
DINITRO COMPOUNDS Elgetol 318, DNOC Dow, EMC, Chem.
Ins. Corp.
Acute oral--5-60 
Acute deimal--150-600
Nitrophenol--Used primarily for controlling aphids, mites, and scale 
insects as dormant fruit spray.
DINOCAP Kara thane Rohm and Haas
Acute oral--980-1,190 
Acute dermal--4,700-9,400
Dinitro--A fungicide used for control of powdery mildew; also acts as a 
mite suppressant.
DIOXATHION Delnav, Navadel Hercules
Acute oral--23-43 Bee toxicity--Low
Acute deimal--63-235 
Chronic oral--4
Organic phosphate--Miticide and insecticide used as an animal dip and spray.
DIPEL*--see Bacillus thuringiensis 
DIPTEREX*--see trichlorfon
DISULFOTON Di-Syston, dithiodemeton, Chemagro
thiodemeton
Acute oral--2-7 Bee toxicity--Moderate
Acute deimal--6-15 
Chronic oral--2
Organic phosphate--A systemic insecticide to control aphids, leafhoppers, 
and flea beetles on certain vegetable crops. Also a soil insecticide 
for com.
DI-SYSTON*--see disulfoton 
* Trade name.
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DURSBAN* Dowco 179 Dow
Acute oral--97-276
Organic phosphate--Used as a soil insecticide in c o m  and for mosquito control. 
Used by PCO’s for roach control.
DYFONATE* N2790 Stauffer
Acute oral--16 
Acute dermal--319
Organic phosphate--Used for soil insect control in com.
DYLOX*--see trichlorfon
ENDOSULFAN Thiodan, Malix HV1C
Acute oral--18-43 Bee toxicity--Moderate
Acute deimal--74-130 
Chronic oral--30
Chlorinated hydrocarbon--Used on some vegetable crops to control aphids, 
cabbage worms, and other caterpillars. Also used for peach borer con­
trol .
ENDRIN Shell, Velsicol
Acute oral--8-18 Fish toxicity--Very high
Acute deimal--15-18 Bee toxicity--Moderate
Chronic oral--l
Chlorinated hydrocarbon--Highly toxic residual insecticide used on 
some field crops and ornamentals.
ENTEX*--see fenthion
EPN DuPont
Acute oral--8-36 Bee toxicity--High
Acute deimal--25-230
Organic phosphate--Used for insect control on field crops.
ETHION Nialate FMC
Acute oral--27-65 Bee toxicity--Low
Acute dermal--62-245 
Chronic oral--3
Organic phosphate--Used for onion maggot control, aphids and mite con­
trol in orchards.
* Trade name.
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American Potash, Dow, FMC, 
Great Lakes, Michigan Chemical
Diamond Alkali, Dow, Olin Mathieson
ETHYLENE DIBROMIDE
Acute oral--117-146 
Acute dermal--300 
Chronic vapor--25 ppm. (40 hr.)
Acute vapor--200 ppm. (1 hr.)
Fumigant--Used on stored products.
ETHYLENE DICHLORIDE
Acute oral--770 
Acute dermal--3,890 
Chronic vapor--50 ppm. (40 hr.)
Acute vapor--1,000 ppm. (1 hr.)
Fumigant--Used on stored grains.
EUGENOL
Acute oral--500-5,000
Attractant--Used for attracting fruit flies.
FAMPHUR Famphos, Warbex
Acute oral--35-62 
Acute dermal--1,460-5,093 
Chronic oral--l
Organic phosphate--A systemic insecticide used for controlling grubs in cattle. 
FENTHION Baytex, Entex, Tiguvon Chemagro
Acute oral--215-245 Fish toxicity--Low
Penick
American Cyanamid
Acute dermal--330 
Chronic oral--2
Organic phosphate--Residual fly spray for livestock bams, 
control and for household insects.
Bee toxicity--High
Used in mosquito
NIA 10242, Furadan 
Fundal
Niagara, FMC, Chemagro 
CIBA-Geigy, Morton
FUNDAL*--see Galecron
FURADAN*--see carbofuron
GALECRON*
Acute oral--162-170 
Acute dermal--225 
Chronic oral--250
Formanidine--Miticide for fruit crops and an experimental insecticide for 
cabbage worm control.
GALEGRON
Miticide for fruit crops.
GARDONA* SD 8447, Rabon Shell
Acute oral--4,000-5,000 
Acute dermal--5,000+
Organic phosphate--Used for earworm control on seed com, also for control 
of livestock flies and fruit insects.
* Trade name.
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GENITE Allied
Acute oral--980 
Acute dermal--940
Sulfonate--Miticide for fruit crops.
GERANIOL Fritche
Attractant--Used as an attractant in traps for Japanese beetle.
GUIHION*--see azinphosme thy1
GYPLURE USDA
Attractant--Used as an attractant for gypsy moths.
HEMPA Distillation Products Industries
Acute oral LD 100--2,640
Organic phosphate--Used as a chemical sterilizing agent of insects.
HEPTACHLOR
Acute oral--100-162 
Acute dermal--195-250 
Chronic oral--0.5-5
Chlorinated hydrocarbon--Used as a 
for use in Illinois.
Velsicol
Fish toxicity--Very high 
Bee toxicity--High
c o m  soil insecticide. Not suggested
HYDROCYANIC ACID HCN American Cyanamid
Acute oral--4
Chronic vapor--10 ppm. (40 hr.)
Acute vapor--40 ppm. (1 hr.)
Fumigant--Used on stored products, for rodent control and building fumigation.
IMIDAN* R-1504, Prolate Stauffer
Acute oral--147-216 
Acute dermal--3,160
Organic phosphate--Insecticide for fruit insect control, and against alfalfa 
insects.
KARATHANE*--see dinocap 
KELTHANE*--see dicofol
KEPONE* Allied
Acute oral--125 
Acute dermal--2,000+
Chlorinated hydrocarbon--Used in baits to control ants, roaches, and cer­
tain other insects.
KORLAN*--see ronnel
* Trade name.
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LANDRIN* SD 8530 Shell
Acute oral--103-178 
Acute dermal--2,500
Carbamate--Experimental insecticide for possible use for soil insect 
control in com.
LANNATE*--see me thorny 1 
LEAD ARSENATE
Acute oral--1,050 Bee toxicity--High
Acute dermal--2,400+
Arsenical--Used to control certain chewing Insects of fruit and orna­
mentals .
LETHANE 60* Rohm and Haas
Acute oral--250-500 
Acute dermal--3,000
Thiocyanate--Used in household insecticide sprays. 
LETHANE 384*
Acute oral--90 
Acute deimal--250-500
Thiocyanate--Used in livestock fly sprays as a quick knockdown agent.
LINDANE gamma BHC Hooker
Acute oral--88-91 
Acute dermal--900-l,000 
Chronic oral--50
Fish toxicity--Very high 
Bee toxicity--High
Chlorinated hydrocarbon--Used to control spittlebugs on certain crops and 
mite and louse control on certain livestock.
MALATHION Cythion American Cyanamid
Acute oral--1,000-1,375 
Acute dermal--4,444+ 
Chronic oral--100-1,000
Fish toxicity--High 
Bee toxicity--High
Organic phosphate--General use insecticide for 
for certain livestock insects and certain crop 
used for treating grain to be stored.
homeowner insect control, 
insects. Premium grade
* Trade name.
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METALDEHYDE
Acute oral--1,000
Attractant--Used in combination with stomach poisons for snail and slug 
baits.
META-SYSTOX R*--see oxydemetonmethyl
METEPA Metaphoxide, Methyl Aphoxide American Cyanamid
Acute oral--93-277 
Acute dermal--156-214
Organic phosphate--Used as a chemical sterilizing agent of insects.
METHOMYL 1179, Lannate DuPont
Acute oral--17-24 
Acute dermal--1,500 
Chronic oral--100
Carbamate--Used for worm control on cabbage, tomatoes, sweet com, and
field com.
METHOXYCHLOR Marlate DuPont, CIBA-Geigy
Acute oral--5,000 Fish toxicity--Very high
Acute deimal--6,000+ Bee toxicity--Low
Chronic oral--100
Chlorinated hydrocarbon--Used in many homeowner fruit and vegetable spray 
or dust mixtures, for certain field crop insects, and Dutch elm disease 
control.
METHYL BROMIDE Bromomethane American Potash, Dow, Frontier,
Great Lakes, Michigan Chemical
Chronic vapor--20 ppm. (40 hr.)
Acute vapor--200 ppm. (1 hr.)
Fumigant--Used on stored products.
METHYL PARATHION Metacide, Nitrox, Metron American Potash, Monsanto,
Shell, Stauffer, Velsicol
Acute oral--14-24 Fish toxicity--Very low
Acute dermal--67 Bee toxicity--High
Organic phosphate--It is closely related to parathion and is used pri­
marily for insect control on cotton.
METHYL TRITHION* Stauffer
Acute oral--98-120 Bee toxicity--High
Acute dermal--190-215
Organic phosphate--It is closely related to trithion or carbophenothion.
It is a residual insecticide used in both insect and mite control on cer­
tain fruits and vegetables.
* Trade name.
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MEVINPHOS Phosdrin Shell
Acute oral--4-6 Bee toxicity--High
Acute dermal--4-5 
Chronic oral--0.8
Organic phosphate--A short-lived residual insecticide for control of 
insects on certain field and vegetable crops.
MGK-R11* MGK
Acute oral--2,500 
Acute dermal--2,000+
Repellent--Used in sprays for cattle against flies.
MGK-R326* MGK
Acute oral--5,230-7,230 
Acute dermal--9,400
Repellent--Used in sprays for cattle against flies.
MIREX Allied
Acute oral--600-740 Bee toxicity--Moderate
Acute dermal--2,000+
Chlorinated hydrocarbon--Used for fire ant control.
MOBAM* MCA600 Mobil
Acute oral--234 
Acute dermal--6,230 
Chronic--150
Carbamate--Experimental insecticide for possible use on soil insects in 
com, for insects on ornamentals, and for household insects.
MOCAP* VC9104 Mobil
Acute oral--62 
Acute dermal--26
Phosphate--Residual chemical for control of soil insects and 
nematodes.
* Trade name. ’ ~~™
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MORESTAN* Chemagro
Acute oral--1,100-1,800 
Acute dermal--2,000+ 
Chronic oral--50
Bee toxicity--Low
Organic carbonate--Miticide to be used on apples 
MOROCIDE*--see binapacryl
prior to bloom.
NALED Dibrom Chevron
Acute oral--250 
Acute dermal--800
Fish toxicity--High 
Bee toxicity--High
Organic phosphate--A short-lived residual insecticide for use in greenhouses 
and for certain field crops. Also used in fly baits in livestock bams.
NEGUVON*--see trichlorfon
NICOTINE Black Leaf 40, Nicotine Sulfate Center Chemical, Inc.
Acute oral--83 
Acute deimal--285
Bee toxicity--Low
Heterocyclic botanical compound--Contact insecticide that is used to control 
aphids.
OVEX Ovotran, Chlorofenson, Ovochlor Dow, Murphy
Acute oral--2,050 
Chronic oral--25
Fish toxicity--Low 
Bee toxicity--Low
Sulfonate--Used to destroy mite eggs on certain fruit and vegetable crops
and ornamentals.
OXYDEMETONMETHYL Meta-Systox R Chanagro
Acute oral--65-75 
Acute deimal--250 
Chronic oral--10
Bee toxicity--Moderate
Organic phosphate--A systemic insecticide for controlling aphids, mites, and 
other plant-sucking insects.
PARADICHLOROBENZENE PDB, Paracide Dow, Monsanto
Acute oral--l,000+
Fumigant--Used as funigant to control fabric pests. Obsolete for peach 
borer control.
* Trade name.
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PARATHION Alkron, Niran, 
Stathion, Thiophos
American Cyanamid, American Potash, 
Monsanto, Shell, Stauffer, Velsicol
Acute oral--4-13
Acute deimal--7-21 Fish toxicity--High
Chronic oral--l Bee toxicity--High
Organic phosphate--A highly toxic insecticide to control a wide range of 
insects and mites on vegetable, fruit, and field crops.
PENTAC* HRS-16 Hooker
Acute oral--3,160 Bee toxicity--Low
Acute deimal--3,160+
Chlorinated hydrocarbon--Miticide used on greenhouse floral crops and 
nursery stock.
PERTHANE* Rohm and Haas
Acute oral--4,000+ Fish toxicity--Very high
Chronic oral--500 Bee toxicity--Moderate
Chlorinated hydrocarbon--Used in formulating household insecticides and also 
used on certain vegetable crops.
PHORATE Thimet American Cyanamid
Acute oral--1-3 Bee toxicity--Moderate
Acute denial--3-6
Organic phosphate--A systemic insecticide for use on certain vegetable 
crops, field crops, and as a soil insecticide for com.
PHOSDRIN* - - see mevinphos
PHOSPHAMIDON Dimecron Chevron
Acute oral--24 Fish toxicity--Very low
Acute denial--107-143 Bee toxicity--High
Organic phosphate--A systemic insecticide for use on certain fruit and 
vegetable crops.
PIPERONYL BUTOXIDE Butocide IMC
Acute oral--7,500+
Acute denial--1,880 
Chronic oral--1,000
Synergist--Commonly used with pyrethrum.
* Trade name.
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PROLATE--see Imidan
PYRETHRUM pyrethrim I and II FMC, Penick, MGK
Acute oral--820-1,870 
Acute dermal--1,880+
Fish toxicity--High 
Bee toxicity--Low
Chronic oral--1,000
Botanical--Used as a fly control insecticide in household and livestock 
sprays.
RABON*--see Gardona
RAVAP*--mixture of dichlorvos and Rabon.
RONNEL Korlan, Trolene, Viozene Dow
Acute oral--1,250-2,630 
Acute dermal--5,000+
Chronic oral--10
Organic phosphate--Used in baits and sprays for fly control in livestock 
barns.
ROTENONE derris, cube EMC, Penick
Acute oral--50-75 Fish toxicity--Very high
Acute dermal--940+ Bee toxicity--Low
Chronic oral--25
Botanical--A contact poison used to control certain home garden insects and 
cattle grubs.
RUELENE* Dowco 132, crufomate Dow
Acute oral--460-635 
Acute dermal--2,000-4,000 
Chronic oral--10-30
Organic phosphate--A systemic insecticide for controlling grubs and lice 
on beef cattle.
SEVIN*--see carbary1
SPECTRACIDE*--see diazinon
STROBANE 3961 Heyden
Acute oral--200 Fish toxicity--Very high
Acute deimal--5,000+ Bee toxicity--Low
Chlorinated hydrocarbon--Used for certain cotton insect control and is 
sometimes used for fly control in livestock bams.
SULFOXIDE Sulfox-Cide Penick
Acute oral--2,000 
Acute deimal--9,000+
Chronic oral--2,000
Synergist--Commonly used with pyrethrun.
* Trade name.
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SYSTOX*--see demeton 
TDE DDD, Rho thane Allied, Rohm and Haas
Acute oral--4,000+ Fish toxicity--Very high
Acute dermal--4,000+ Bee toxicity--Moderate
Chronic oral--100
Chlorinated hydrocarbon--Used to control leaf rollers, tobacco homworm, 
and tomato fruitworms.
TEDION*--see tetradifon
TEMIK* UC 21149 Union Carbide
Acute oral--5-10 
Acute dermal--1,400
Carbamate--Experimental residual, systemic insecticide and miticide for 
possible use against mites and certain insects of fruits, vegetables, and 
ornamentals.
TEPA Aphoxide Dow
Acute oral--126-252
Organic phosphate--Used as a chemical sterilizing agent of insects.
TETRADIFON Tedion Niagara, Phillips
Acute oral--14,700+ Bee toxicity--Low
Acute dermal--10,000+
Sulfonate--A miticide for fruit crops.
1HANITE* Hercules
Acute oral--1,600 
Acute dennal--6,000
Thiocyanate--It is added to household and livestock sprays to increase 
knockdown of flying insects.
THIMET*--see phorate 
THIODAN*--see endosulfan 
THURICIDE*--see bacillus thuringiensis
TOXAPHENE chlorinated camphene Hercules
Acute oral--80-90 Fish toxicity--Very high
Acute dermal--780-l,075 Bee toxicity--Low
Chronic oral--10
Chlorinated hydrocarbon--Used to control many insects of grain and forage 
crops, livestock, vegetable, and fruit crops. Used in backrubbers and as 
a sheep dip.
* Trade name. ~~~*
171
TRICHLORFON Dylox, Dipterex, Neguvon Chemagro
Acute oral--560-630 Fish toxicity--Very low
Acute dermal--2,000+ Bee toxicity--Low
Organic phosphate--Dipterex used in fly baits and Dylox as a spray for 
certain field crops, vegetable and ornamental insects.
TRITHION*--see carbophenothion
VAPONA*--see dichlorvos
ZECTRAN* Dowco 139 Dow
Acute oral--25-37 Fish toxicity--Very low
Acute dermal--1,500-2,500 Bee toxicity--High
Carbamate--Used for ornamentals and turf insect control, also for control 
of slugs.
ZINOPHOS* Nemaphos, Nemafos American Cyanamid
Acute oral--9-16 
Acute dermal--8-15 
Chronic oral--5
Organic phosphate--A soil insecticide for control of garden symphylans and 
cabbage maggot.
* Trade name. “
Prepared by entomologists of the Illinois Agricultural Extension Service and Illi­
nois Natural History Survey. For additional copies  ^ see your county farm adviser.
Urbana, Illinois January, 1971
Issued in furtherance of Cooperative Extension Work, Acts of 
May 8 and June 30, 1914, in cooperation with the U.S. Department 
of Agriculture. John B. Claar, Director, Cooperative Extension 
Service, University of Illinois at Urbana-Champaign
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University of Illinois at Urbana-Champaign 
Department of Plant Pathology 
REPORT ON PLANT DISEASES NO. 1000
THE SAFE USE AND TOXICITY OF 
FUNGICIDES, BACTERICIDES, AND NEMATICIDES
Edward E. Burns and Malcolm C. Shurtleff—^
More than $200 million was spent on pesticides (insecticides, fungicides, nema- 
ticides, and herbicides) in the 1969 growing season. About 5 to 10 percent was 
spent for fungicides, representing a considerable cost to control plant diseases. 
But we also derive many benefits from the use of pesticides. For example:
(1) Peach growers can expect $23 in return for every $1 invested in fungicides;
(2) one farmer in the Corn Belt provides food for 100 other persons, and;
(3) American housewives now spend only 17 percent of their family’s disposable 
income to purchase food, the lowest of any country in the world. It is our re­
sponsibility, therefore, to understand and use all pesticides wisely.
The Food and Drug Administration (FDA) sets the maximum tolerances (residues in 
parts per million, or ppm) that a food may contain of a particular pesticide and 
be legally sold or transported in interstate commerce. The USDA registers the 
uses, rates, methods, and timing of application of chemicals on specific crops. 
These are indicated on currently registered, package labels and in many pest con­
trol guides.
The major purposes of this leaflet are to describe proper methods for safe use 
of these materials by all persons concerned, and to consider the "toxicity” of 
disease control chemicals now being used in Illinois.
SELECTING A CHEMICAL TO CONTROL PLANT DISEASE
Part of the safe use of chemicals for disease control includes being able to an­
swer the following questions regarding effectiveness and possible hazards:
Has the causal fungus, bacterium or nematode been identified?
Does it cause a serious plant disease?
Can other control measures be used (such as a change in cultural practices, 
biological control, or the use of resistant varieties)?
Where is the pathogen most active (greenhouse or field; plant parts affect­
ed)?
How toxic to humans are the suggested chemicals?
Will there be drift or possible side effects (such as injuring or killing 
nearby plants, bees, other beneficial insects, or wildlife)?
Will the chemical leave a toxic residue?
Are there any special health hazards to the applicator?
1/ Instructor in Plant Pathology Extension and Extension Plant Pathologist, 
respectively, Department of Plant Pathology, University of Illinois, Urbana- 
Champaign.
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THE C H E M I C A L  P A C K A G E  L A B E L
Regardless of the chemical used, particular attention must be given to the pack­
age label. Look for: (1) warnings (POISON, DANGER, KEEP OUT OF REACH OF CHIL­
DREN), (2) directions for use (dosage, time, and method of application), (3) crops 
to be treated, (4) contents of the package, (5) how to mix it, and (6) where and 
how to store or dispose of any left over material.
T O X I C I T Y  R A T I N G S  FO R  P L A N T  D I S E A S E  C O N T R O L  C H E M I C A L S
Certain terms need to be understood:
Pesticide— any substance or mixture of substances intended to prevent, destroy, 
repel or mitigate pests, including fungi, bacteria, nematodes, insects or weeds.
Toxicity— the inherent capacity of a substance to produce injury or death in an­
imals or humans.
Hazard— likelihood that a chemical will cause harm when used as directed. It 
will depend upon the toxicity of the chemical and the length of time or form of 
exposure to the chemical. Reduction of either factor will, of course, reduce 
the hazard.
LB/50 (Lethal Dose)— the dosage or concentration of a chemical that will kill 
approximately 50 percent of the test animals in a certain length of time.
Acute oral LD/50— the dosage of chemical fed in one dose (in aqueous solution) 
necessary to kill 50 percent of the test animals. This is expressed as milli­
grams per kilogram (mg/kg) of body weight of the test amimal.
Dermal LD/50— the amount of chemical applied to the skin for a period of 24 hours 
able to cause death in 50 percent of the test animals, or when LD/50 is not 
available, the measurable skin reaction.
LC/50 (Lethal Concentration)— the air concentration that will kill 50 percent of 
the animals inhaling (breathing) the air mixture for 24 hours. It is normally 
expressed as parts per million (ppm). This test may also be applied to fish.
Phytotoxicity— the ability of a chemical to injure or kill the plant to which it 
is applied.
Information about chemical toxicity to humans has been obtained from accidental 
exposures to harmful levels of chemicals, from suicides, and indirectly from 
tests on mice, rats, guinea pigs, poultry, dogs, and monkeys. The results are 
affected by sex, diet, and general health of the test animal. Extrapolation of 
the chemicalTs possible effect on humans should be done with caution. Many peo­
ple may be allergic to a chemical that is nontoxic to most persons.
Table 1 lists toxicity classes of fungicides, nematicides, insecticides, herbi­
cides, and other pesticides. Note the special signals. These are required by 
law to be plainly visible on all package labels.
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T able 1. P e s t i c i d e  Toxic i t y  C l a s s e s  a n d  the A m o u n t  o f  S u b s t a n c e  E f f e c t i v e  by 
D i f f e r e n t  R o u t e s  o f  A b s o r p t i o n p J
Commonly used Koutes of Absorption
term (toxicity LD/50-single LD/50-single Probable lethal oral
class or rating) oral dose, rats dermal dose, rabbits dose, man (signal word)
mg/kg mg/kg
Extremely toxic 1 or less— 20 or less . c/A taste, a grain—
(1) (POISON-DANGER)
Highly toxic 1-50 20-200 A pinch, 1 teaspoon
(2) (POT SON-DANGER) c7
Moderately toxic 50-500 200-1,000 1 teaspoon-2 tablespoons
(3) (WARNING)
Slightly toxic 500-5,000 1,000-2,000 1 ounce- 1 pint
(4) (CAUTION)
Practically non- 5,000-15,000 2,000-20,000 1 pint- 1 quart
toxic (5) (NONE)
Relatively harm- 15,000+ 20,000+ Greater than 1 quart
less (6) (NONE)
aJ Modified after Bailey, J.B., and J.E. Swift. 1968 . Pesticide Information and
Safety Manual. University of California Press. Berkeley.
b_/ Of the pure, undiluted compound.
c_/ Any compound having the signal words POISON-DANGER must also have the skull 
and crossbones symbol on the package label.
Note: 1 kilogram (kg)=2.2 pounds (lb) 28.3 grams (gr)=l ounce (oz.)
1000 milligram (mg)=l gram (gm)
In Appendix I, plant disease control chemicals are listed on the basis of their 
toxicity. They can be checked against Table 1 for class and warning signals.
To translate the amount of LD/50 into the number of ounces that would be fatal 
to 50 percent of a group of men whose weight averaged 180 pounds, multiply the 
"mg/kg" by 0.003 to get ounces per 180 pounds.
Since LD/50 depends upon body weight, a child’s body requires less chemical and 
a heavier adult requires more chemical to have a toxic effect. LD/50 also is 
proportional to the percent of active ingredient. A material only 50 percent 
active requires twice as much to produce a toxic effect as 100 percent pure ma­
terial.
The lower the LD/50 value, the greater the toxicity. A common standard for com­
parison is aspirin, which has an LD/50 of 1,200 mg/kg and is considered slightly 
toxic.
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S A F E T Y  TIPS FOR S P E C I F I C  USES
Here are a few minimum precautions applicable to certain persons and situations. 
If you are a supervisor or foreman, you need to be thoroughly familiar with all 
of them.
General
When in doubt, consult an authority on problems of plant disease control.
Read the package label carefully, even the small print.
Plan ahead.
Check and calibrate your equipment.
Check gloves, masks, and other protective clothing for holes and cleanliness 
before each use.
Wash yourself, your clothing, and your equipment thoroughly after each applica­
tion.
Keep others away from the treated area until it is safe to enter.
Cover or remove food, feed, and water containers in the vicinity.
P i l o t s  (aerial application)
Plane engines should remain off while filling chemical tanks.
Do not fly through the drift of an application.
Wear the proper helmet and respirator.
Refuse to fly if the conditions are not "just right."
Do not spray or dust over the flagman.
G r o u n d  c r e w  (aerial application)
Clean and cover hoppers when loading is complete.
Change clothing after washing aircraft and other contaminated equipment.
Keep a record of what is being applied in case of emergency.
F l a g m a n  (aerial application)
Avoid as much spray or dust as possible.
Wear protective garments.
Never turn your back on an approaching airplane.
G r o u n d  a p p l i c a t o r s
Have two people working together if highly toxic materials are being mixed in the 
field.
Stay out of the drift or drip line of sprayed trees.
S t o r a g e  f u m i g a t o r s
Warn all persons in the area and post signs.
Aerate fumigated goods and spaces before handling or reentry.
Use proper detector equipment.
Greenhouse o p e r a t o r s
Use the most effective but least toxic materials available.
Post warning signs.
Avoid contact with treated plants and other treated surfaces.
Label and keep separate equipment for fumigation and spraying.
H o u s e h o l d  a n d  gar d e n
For food gardens use nonpersistent materials.
Never deviate from package direc t i o n s .
Keep materials out of the reach of children, irresponsible adults, and pets.
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Keep aerosol sprays away from lighted fires and electrical outlets.
Cover bird baths, fish ponds, wells, and picnic tables during application to 
avoid contamination.
Cities a n d  m u n i c i p a l i t i e s
Give advance notice and explanation of pesticide application through the press, 
radio or television.
Have a legitimate reason for spraying.
M i x i n g  chemicals
Do not mix a "home brew" unless absolutely sure the chemicals are compatible.
(See Report on Plant Disease 1004- Problems in Mixing Pesticides.)
Pour liquids, powders, and dusts slowly to avoid splashing and spilling.. Wear 
a mask especially when pouring dusts.
Be aware that some chemicals, when combined, have increased toxicity (potentia­
tion) .
Disposal o f  c o n t a i n e r s  and m a t e r i a l s
Rinse containers several times when empty. Pour on a gravel drive or on to a 
waste soil area away from wells.
Keep empty containers locked up and do not use for anything else until they are 
disposed of safely.
Do not puncture aerosol cans or place in fires.
Never burn bags or metal cans that can release fumes into the air. Bury them 
18 inches below the soil in an isolated location.
For your own protection} keep a record of plant disease control chemicals used 
and the methods of handling.
E N T R Y  OF C H E M I C A L S  I N T O  THE H U M A N  B O D Y
Chemicals enter humans through (1) skin contact and absorption (dermal), 
(2) breathing the vapors, fumes, or dusts (inhalation), and (3) eating or drink­
ing (oral). The contact hazard will depend upon the type of material and the 
method of application in actual use. Generally, powders and dusts are not as 
readily absorbed by the skin as are liquid preparations. Observe safe waiting 
periods after each application to avoid unnecessary contact with chemicals. Any 
chemical, if ingested in sufficient amounts, can be toxic enough to kill mammals.
E F F E C T S  O F  D I S E A S E  C O N T R O L  C H E M I C A L S  O N  H U M A N S
All persons using plant disease control chemicals should be familiar with the 
symptoms of poisoning and be alert to these symptoms in themselves and their co­
workers both during and after application.
DO NOT DIAGNOSE YOURSELF. Check with a qualified physician at your nearest Poi­
son Control Center. These symptoms are often produced during true illness and 
may not necessarily reflect poisoning. Not all pesticides produce all of the 
symptoms listed.
The following symptoms of poisoning may appear: 
eyes watering excessively (lacrimation) 
stomach cramps 
dizziness (vertigo) 
vomiting
excessive sweating
pupils of the eye reduced in size (miosis) 
rapid heart beat (tachycardia)
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muscle tremors or convulsions 
extreme nervousness
mental confusion, lack of coordination
uncontrolled drooling or watering at the mouth (salivation) 
severe burns of the skin
loss of ability to use muscles (paralysis) 
difficulty in breathing (dyspnea) 
unconsciousness (coma)
F I R S T  A I D  F OR C H E M I C A L  (PESTICIDE) P O I S O N I N G  
In all cases
1. Stop exposure to the poison.
2. Give artificial respiration if breathing has stopped or is labored.
3. Call a physician immediately and show him the container or label. If you do 
not have either, save a sample of the vomit.
P o i s o n  on skin
1. Drench skin and clothing with water.
2. Remove clothing.
3. Cleanse skin and hair with soap and water thoroughly and as quickly as possi­
ble.
Poison, in eye
1. Hold the eyelid open, wash eye with a gentle stream of clean running water in 
large a m o unts.
2. Continue for 15 minutes or more.
3. Don't treat the eye with commercially available eye medicines that might ag­
gravate the injury.
I n h a l e d  p o i s o n s  (dusts, v a p o r s , gases)
1. If the victim is in an enclosed area, do not go in after him without proper 
respirator equipment.
2. Carry patient to fresh air immediately.
3. Loosen all tight-fitting clothing.
4. Open all doors and w i n d o w s .
5. Prevent chilling (but do not overheat) and keep the person as quiet as possi­
ble.
6. If convulsing, protect victim from injury to himself.
7. Do not give alcohol in any form.
S w a l l o w e d  p o i s o n s
1. Do NOT induce vomiting if:
a. patient is unconscious or convulsing.
b. patient has swallowed petroleum products (kerosene, gasoline, or lighter 
fluids).
c. patient has swallowed corrosive poisons (acids or alkali).
Note: For ACIDS- Have victim drink milk, water, or milk of magnesia (1 ta­
blespoon to 1 c u p ) .
For ALKALI- Have victim drink milk or water; for patients 1-5 years 
old, 1-2 cups; for patients 5 years or older, up to 
1 quart of liquid to dilute the poison.
2. If it is necessary to induce vomiting:
a. get the victim to a hospital first, if possible where they have the 
proper stomach-pumping equipment.
b. otherwise, place your finger at the back of the victim's mouth or use 
an emetic (2 tablespoons of salt in a glass of warm w a t e r ) .
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Chemi c a l  b u r n s  o f  the skin
1. Wash the area with large amounts of water.
2. Remove contaminated clothing.
3. Cover the area immediately with clean, loosely fitting clothing.
4. Avoid the use of ointments, greases, powders or other drugs on the burned 
area.
5. Treat for shock by keeping the patient flat with his feet slightly raised.. 
Keep him warm. Give reassurance until a physician arrives.
There are many antidotes for chemical poisoning available. They can be pre­
scribed only by a doctor. Clean water or milk can be extremely valuable until 
specific antidotes are given.
APPENDIX I
Fungicides and other plant disease control chemicals are listed with their 
LD/50*s, potential skin reaction of humans, and potential lethal dose for a n  av­
erage 180-pound man. Refer to Table 1 for a comparison of toxicity classes. This 
list does not constitute a recommendation of any chemical by the University of 
Illinois. LD/50's and potential hazard information were supplied by chemical 
companies that manufacture the products.
Chemical (grouped on the basis of 
LD/50)
LD/50 (rats), 
acute oral, 
mg/kg
Potential
skin
reaction
Potential 
lethal dose for 
18 0 - l b . man
Less than 100
Chloropicrin (tear gas, Larvicide, 
Picfume, Tri-clor) Severe 0.1 ppm in air
Cyclohexamide (Acti-dione) 1.8-2.5 Severe 0.05-.075 oz.
Dexon 60 Mild .18 oz.
Dinitrocresol (Elgetol) 30-60 Severe 0.09-.195 oz.
Mercury, Organic (PMA, TAG, Pura- 
tized, Morsodren, Liquiphene) 30 Severe 0.09 oz.
100-500
Dibromochloropropane (DBCP, Fuma- 
zone, Nemagon) 172
Severe to 
mild 1 ppm in air
Dichloropropenes (Telone, D-D, 
Vidden-D, Nemafume) 250 Severe 1 ppm in air
DMTT (Mylone, Soil Fumigant M) 500
Light to 
none 1.5 o z .
Ethylene dibromide (EDB, Soil-Fume, 
Dow-Fume W 4 0 , W 8 5 .) 146 Severe 0.438 o z .
Methyl bromide (Dowfume, Pano-
brome, Brozone, Trizone, Picride) Severe 2,000 ppm in air
Mercury, Inorganic (Mercuric chlor­
ide, Corrosive sublimate) 100-210 Severe 0.3-.63 oz.
MIT (Vorlex Soil Fumigant, 
Vorlex 201) 305 Severe 0.915 oz.
Nabam (Dithana D-14, A  40, Parzate) 395 Mild 0.2 o z .
PCNB (Terraclor, Sanasol) 200-12,000 Mild 0.6-36 oz.
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500-5,000
Bacticin
Chloranil (Spergon)
Copper, fixed 
Dichlone (Phygon)
Diphenyl (Phenyl benzene)
Dodine (Cyprex)
Dyrene
Formaldehyde
Glyodin
Karathane
Plantvax (Oxyxarboxin, DCMOD)
SMDC (Vapam Soil F umigant, VPM) 
Terrazole or Koban 
Thiram (TMTD, Arasan, Thiuram, 
Thylate)
Vitavax (Corboxin, DMOC)
Ziram (Zerlate, Ziram Fungicide, 
Karbam White, Z-C spray or dust)
5,000-15,000
Benomyl (Benlate, duPont 1991)
Botran (DCNA)
Captan (Orthocide)
Chloroneb (Demosan)
Copper (bordeaux mixture, blue 
vitrol with hydrated lime) 
Copper-8-quinolinolate (wood 
preservative)
Copper-zinc-chromate complex 
(Miller 658)
Daconil 2787 (Termil, Exotherm) 
Difolatan
Ferbam (Fermate Ferbam Fungicide, 
Carbamate, Karbam black)
Folpet (Phaltan, Fungitrol)
Household bleach (Clorox, Purex, 
Saniclor)
Lime-sulfur
Maneb
Parnon (EL241)
Polyram
Streptomycin (Agrinycin, Agri-strep, 
Phytomycin)
Zineb (Dithane Z-78, Parzate C)
4,600 Mild 14 oz.
4,000 Mild 12 o z .
3,000-6,000 • • • 9-18 oz.
1,300-2,250 Mild 3.9-6.8 oz.
3,280 • • • 9.84 oz.
750-1,550 Mild 2.5-4 o z .
2,710 Mild 8.13 oz.
800 Mild 2.4 oz.
3,170-5,770
Mild to
9-17.3 oz.
980 light 2.94 oz.
2,000 • • • 6 oz.
800 Severe 2.4 oz.
2,000 ... 6 o z .
780 Severe 2.3 oz.
3,200 • • • 9.6 o z .
1,400 Severe 
Light to
4.2 oz.
9,590 none 28.8 oz.
4,000-10,000 Light 
Light to
12 oz.
9,000-15,000 none 32 o z .
11,000 ... 33 oz.
... Mild 50-500 mg/kg
... None very large amts
6,160 Light 18.5 oz.
10,000 Mild
Severe to
30 o z .
6,200 mild 18.6 oz.
17,000 Mild 51 oz.
10,000 Mild
Severe to
30 oz.
• • • mild • • •
• • • Mild • • •
6,750-7,500 Mild 20-22 oz.
•  •  • Mild •  •  •
6,400 • • • 19.2 oz.
9,000 Allergic? 27 o z .
5,200 Mild 16 oz.
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N o v e m b e r, 1970 R e v i s i o n  o f  W-24
THE TOXICITY OF HERBICIDES
Toxicity is the capacity of a substance to produce injury. The toxic action of 
greatest concern is the lethal dosage (LD). This action can be immediate (acute) 
or it can be accumulative (chronic). Results of tests with animals show that tox­
icity of a given substance varies with species, age, sex, and nutritional status 
of the animal and also with the route of administration (internal--stomach, lungs; 
or external--dermal).
Before companies are granted clearances, they are required to do several types of 
toxological tests on their compounds. They conduct mutagenic and teratogenic 
tests by progeny and litter testing. They also conduct acute, subacute, and 
chronic toxicity tests. One of the most useful expressions of acute lethal toxic­
ity is the LD^q . LD50 represents the average lethal dosage (LD) per unit of body 
weight required to kill one-half (50 percent) of a large test population. Toxic­
ity must, of necessity, be tested on animals rather than people. This creates 
some question when the results are applied to humans.
The usual test animals are white rats, but mice, rabbits, and dogs are sometimes 
used. The most common LD^q expression represents the acute oral toxicity, that 
is, the single internal dosage necessary to kill one-half of the test animals. 
The acute oral toxicity has limitations because it represents only the immediate 
toxicity of an internal dosage and not the chronic, accumulative effects of any 
skin absorption or irritation. Few herbicides, however, are absorbed rapidly 
through the skin, and most herbicides do not accumulate in the body to a toxic 
level. Some, however, such as Ramrod, do cause skin irritation.
LD50 values are expressed in terms of milligram of chemical per kilogram of body 
weight (mg/kg). Some conversion factors to convert common terms are:
1 ounce = 28.38 grams = 28,380 milligrams 
1 kilogram = 1,000 grams = 2.2 pounds «
mg/kg x 0.0016 = ounces/hundredweight or = ounces/hundredweight
mg/kg x 0.0030 = ounces/180 pounds .
Therefore an LD50 of 1,000 mg/kg would be 3 ounces of material per 180 pounds of 
body weight, while LD50 values of 100 and 10 would be 0.30 and 0.03 ounce per 
180 pounds respectively. Since toxicities depend on body weight, it would take 
only one-third of this amount to be lethal to a 60-pound child and five times as 
much to kill a 900-pound animal.
The LD50 values are expressed on the basis of active ingredient. If a commercial 
material is only 50 percent active ingredient, it would take two parts of the 
material to make one part of the active ingredient. In some cases chemicals mixed 
with the active ingredient (adjuvants) for formulating a pesticide may cause the 
toxicity to differ from that of the active ingredient alone. For example, the 
LD50 of 2,4-D acid is 320 mg/kg, while that of the ester formulations is 500 to 
600.
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The persistence of herbicides is an important factor in herbicide toxicity. A 
relatively toxic material that is not easily broken down is potentially more 
hazardous than one that decomposes rapidly after application. Soil persistence of 
herbicides is discussed in Agronomy Fact No. W-22a.
Sodium arsenite is one of the most toxic herbicides. It is a relatively old ma­
terial that has been quite effective as a sterilant. It would be advisable, espe­
cially around the house, to use more recent, less toxic materials wherever possi­
ble. Sodium arsenite has caused more deaths than any other herbicide.
Pesticides must be handled and stored carefully. Pesticides should be stored only 
in properly labeled original containers. They should be kept where children can­
not reach them. Empty containers should be destroyed or disposed of where chil­
dren and animals cannot find them. Though the LD50 of some herbicides indicates a 
relatively low toxicity, it is well to form the habit of handling all pesticides 
carefully.
Proper precautions should be taken where livestock graze treated areas or are fed 
crops from treated areas. Although a certain herbicide may not be very toxic to 
animals, some residue may occur in the meat or milk. Treated pastures should not 
be grazed by dairy animals for seven days after they have been treated with 2,4-D. 
Questions associated with 2,4-D toxicity in forage or food crops are discussed in 
Fact Sheet W-23.
The acute oral LD50 values for the active ingredient of some common herbicides are 
given in Table 1. Remember: The lower the LD50 value3 the greater the toxicity. 
A common standard for comparison is aspirin, which has an LD50 of 750 mg/kg or 
table salt which has 3,320.
The toxicity ratings for the various LD50 values are as follows:
R a t i n g LD50 P r o b a b l e  lethal dose for man
Highly toxic 1-50 A few drops to 1 teaspoon
Moderately toxic 50-500 1 teaspoon to 2 tablespoons
Slightly toxic 500-5,000 1 ounce to 1 pint
Practically nontoxic 5,000-15,000 1 pint to 1 quart
Relatively harmless 15,000+ 1 quart +
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T a ble 1. H e r b i c i d e s  C l a s s e d  as H i g h l y  (1-50) or M o d e r a t e l y  (50-500) Toxic
Name Acute Oral LD50
Commonl/ Trade Mg/Kg Oz/180-lb. man
1-50
sodium arsenite Many 10-50 .03-.50
PCP Penta, others 27-80 .08-.24
PMA Many 30 .09
dinoseb (dinitro) Preemerge
Sinox
30-40 .09-.12
endothall Endothal 
Aquathol 
Hydrothol
51-2062/ .15-.62
50-500
allyl alcohol 64 .19
paraquat Paraquat 150 .45
bromozynil Brominal
Buctril
190 .57
SD-15418 Bladex 334 1.04
3,4-D Many 300-1,000-/ 0.9-3.0
diquat Diquat 400 1.20
2,4-DB Butyrac 
Butozone
300-1,0001/ 0.9-3.0
2,4,5-t2/ Many 300-1,000V 0.9-3.0
T7 Common Name = name approved by Weed Science Society of America. 
2/ Varies with formulation; i.e. acid, amine, ester, salt.
3/ Usage has been restricted (1970).
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Name Chemical
Acute
oral
Skin
irri-
Common 1/ Trade Producer class ld50 tat ion£/ Used/
alachlor Lasso Monsanto acetanilide 1,200 Fc
amitrole Amizol
Cytrol Amitrol-T
Amchem
American Cyanamid
triazole 2,500 Br, Fr, Ss
AMA Many Cleary, Vineland organic arsenical 600 Tf
AMS Ammate -X DuPont inorganic 3,900 M Br, Fr
atrazine A At rex Geigy triazine 3,080 Fc, Ss, Vg
bandane Many Velsicol chlorinated
hydrocarbon
575 Tf
BAS-2903 Basamaize BASF acetanilide 1,500 M Fc
benefin Balan Elanco nitroaniline 1 0,000+ Fc, Vg
bensulide Betasan Prefar, PreSan Stauffer
sulfonamide 770 Vg, Tf
bromacil Hyvar-X DuPont uracil 5,200 M Ss
bromoxynil Brominal
Buctril
Amchem
Rhodia
benzonitrile 190* M Fc, Tf
butylate Sutan Stauffer thiocarbamate 4,660 Fc, Vg
cacodylic acid Phytar 560 
Silvisar 510
Ansul organic arsenical 830 Ns
calcium arsenate Many Many inorganic arsenical 35* M Tf
CDDA (allidochlor) Randox Monsanto acetamide 750 M Fc, Vg
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Table 2, c o n t i n u e d
Name Chemical
Acute
oral
Skin
irri-
Commonl/ Trade Producer class LD50 tation2/ UseV
CDEC (sulfallate) Vegadex Monsanto thiocarbamate 850 M Vg
chloramben Amiben
Vegiben
Amchem benzoic acid 3,500 Fc, Vg
chlorbromuron
(C-6313)
Maloran CIBA phenylurea 4,287 Fc
chloroxuron Tenoran CIBA phenylurea 3,700 Fc, Fr, Vg
chlorpropham (CIPC) Chloro-IPC PPG Industry phenylcarbamate 5,000 Fc, Fr, Vg
dalapon Dowpon Dow aliphatic acid 7,570 M Fc, Fr, Ss, Vg
DCPA (chlorthal) Dacthal Diamond Shamrock terephthalic acid 3,000+ Fc, Fr, Tf, Vg
dicamba Banvel Velsicol benzoic acid 1,028 Br, Fc, Tf
dichlobenil Casoron Thompson Hayward benzonitrile 3,160 Ag, Fc, Fr, Ss
dinoseb (UNBP) 
"dinitro"
Preemerge 
Sinox PE 
Dow General
Dow dinitrophenol 5-60** M Fc, Vg
diphenamid Dymid
Enide
Elanco
Tuco
phenyl amide 970 Fc, Fr, Vg
diquat Diquat Chevron pyridilium 400* S Aq
diuron Karmex DuPont phenylurea 3,400 Fr, Vg, Ss
DSMA Many Ansul organic arsenical 1,800 Fr, Ss, Tf
endothall Endothal 
Aquathoi 
Hydrothol
Pennwalt phthalic acid 125-200* s Aq, Vg
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Common 1/
Name
Trade Producer
Chemical
class
Acute
oral
LD.sn
Skin 
irri­
tation^/ Use V
EPTC Knoxweedl/
Eptam
Stauffer thiocarbamate 1,652 Fc, Vg
fenac (chi or fenac) Fenac Amchem phenylacetic acid 1,780 Aq, Fr, Ss
fenuron Dybar DuPont. phenylurea 6,400 M Br, Ss
£enuron-TCA Urab General Chemical phenylurea 4,000 M Br, Ss
fluorodifen
(C-6989)
Preforan CIBA diphenyl ether 10,000 Fc
HCA HCA General Chemical chloro-acetone 1,290 M Ss
linuron Londaxl/, Lorox DuPont phenylurea 1,500 M Fc, Vg
MCPA, MCFB Many Rhodia, Amchem phenoxy acid 650-700 Fc, Vg
mecoprop (MCPP) Mecopex
Mecopar
Morton, Rhodia phenoxy acid 930 Tf
metobromuron Patoran CIBA phenylurea 3,000+ M Vg
monuron Telvar DuPont phenylurea 3,600 M Vg
MSMA Daconate 
Ansar 529, 170
Diamond Shamrock organic arsenical 1,800 Fr, Ss, Tf
naptalam (NPA) Alanap, SoloV Uniroyal phthalic acid 1,770 Fc, Vg
nitralin Planavin Shell nitroaniline 2 ,000+ Fc, Vg
nitrofen TOK Rohm § Haas diphenyl ether 1,470 M Vg
norea NorabenV/ Herban Hercules phenylurea 1,470 M Fc
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Table 2, c o n t i n u e d
Name Chemical
Acute
oral
LDqn
Skin 
irri­
tation 2/ Use 3/Common1/ Trade Producer class
paraquat Gramoxone Chevron pyridilium 150* M Fc, Ns, Ss, Vg
Paraquat
pebulate Tillam Stauffer thiocarbamate 1,120 Vg
picloram Tordon Dow picolinic acid 8,200 Br, Ss
PMA Many Many phenyl mercuric 40** S Br, Sc, Tf
prometone Pramitol Geigy triazine 2,980 Ss
prometryne Caparol Geigy triazine 3,750 Fc
PrimazeV
propachlor Ramrod Monsanto acetanilide 1,200 M Fc, Vg
pyrazon Pyramin BASF pyridazone 3,000 M Vg
S-6115 Outfox Gulf triazine 1,200 Fc
SD-15418 Bladex Shell triazine 334 Fc
sesone Sesone Amchem phenoxy compound 1,230 Fr
siduron Tupersan DuPont phenylurea 5,000+ M Tf
silvex Many phenoxy acid 650 Aq, Br, Tf
simazine Princep Geigy triazine 5,000+ Fc, Fr, Ss, Vg
sodium arsenite Many Many inorganic arsenical 10-50** Ss
sodium borate Borascu § others Many inorganic 2,000 M Ss
sodium chlorate Many Many inorganic 1.350 M Ss
188 Table 2, continued
Cothion!/
Name
Trade Producer
Chemical
class
Acute
oral
LDSO
Skin
irri-
tat ion 2/ Use5/
terbacil S inbar DuPont uracil 5,000+ Fr
terbutol Azak Hercules methylcarbamate 15,000+ Tf
trifluralin Treflan Elanco nitroaniline 3,700 Fc, Vg
vemolate Vernam Stauffer thiocarbamate 1,780 Fc
2,3,6-TBA Benzac
Trysben
DuPont
Amchem
benzoic acid 750 Ss
2,4-D Many Many phenoxy acid 300-1,000 Br, Fc, Tf, Vg
2,4-Db V Butyrac
Butoxone
Amchem
Rhodia
phenoxy acid 300-1,000 Fc
2,4,5-Ti/ Many Many phenoxy acid 300-1,000 Br
Common name approved 2/ Skin irritation: 3/ Use:
by Weed Science Society **highly toxic Aq = aquatic
of .America *moderately toxic Br = brush
M = mild skin irritant Fc = field crops
S = severe skin irritant Fr = fruits
Ns = non selective
Ss = soil sterilant
Tf = turf
Vg = vegetables
4/ Usage restricted (1970j
M.D. McGl a m e r y  and 
E.L. K n a k e
W-22a
PERSISTENCE OF HERBICIDES IN SOIL
The soil persistence of a herbicide is the length of time it remains active in 
the soil, that is, its active life. Farmers must consider persistence in using 
both preemergence and soil sterilant herbicides. Since preemergence herbicides 
are used to a greater extent than soil sterilants, our discussion here will be 
limited to preemergence herbicides.
Long persistence is desirable when it allows season-long weed 'control. However, 
when it extends past the growing season, it leaves a carryover or residual tox­
icity that may damage succeeding susceptible crops. Persistence therefore in­
volves not only length of weed control,but also the possibility of soil residues.
It is sometimes desirable to have long persistence, especially in corn planted 
early in wide rows. The corn then does not grow so high or shade the weeds 
so fast as it ordinarily would. A longer period of weed control is therefore 
essential. The rows are shaded more rapidly in narrow-row culture than in wide- 
row culture. In narrow-row culture, so long as the initial control is adequate, 
the herbicide rate may possibly be reduced, since long persistence is not needed.
Anything that affects the rate of disappearance or loss of activity of a herbi­
cide will affect its persistence. Soil, climatic, and herbicidal properties all 
have such an effect.
The soil factors may be divided into three categories--physical, chemical, and 
microbial. The physical conditions are soil composition (sand, silt, clay, and 
organic matter content), moisture-air relationships, and soil temperature. The 
chemical properties are pH, cation exchange capacity, and hind of clay. The 
microbial properties are the kind and amount of microorganisms plus the microbial 
environment, which consists of nutrients, temperature, and moisture. The cli­
matic variables are primarily moisture, air temperature, and sunlight. The prop­
erties of the herbicide that affect its persistence are water solubility, vapor 
pressure, and susceptibility to chemical or microbial alteration or degradation.
Because the application rate and uniformity of distribution affect the concen­
tration of the herbicide at a given place, accurate calibration and even distri­
bution are essential. You must know how much to apply and how much you do apply.
The processes that are involved in decreasing the persistence of a herbicide are 
(l) volatility, (2) photodecomposition, (3 ) adsorption, (^ -) leaching, (5 ) plant 
uptake, (6) microbial decomposition, and (7 ) chemical decomposition.
Volatility is the process whereby the herbicide changes from a solid or liquid 
to a gas. It is associated with the vapor pressure of the chemical and increases 
with temperature. Photodecomposition is the breakdown of the herbicide by sun­
light; thus the extent of exposure to sunlight is the primary variable. If a 
herbicide is subject to appreciable losses by either or both of these processes, 
then incorporation may help to reduce the loss. Such chemicals as Eptam and 
Vernam are incorporated because of their volatility.
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Adsorption is the process whereby the herbicide is bound to the surface of a soil 
clay or organic matter particle. The strength and extent of the binding and the 
ease with which the material is replaced or released will affect the rate needed 
to control weeds and also its persistence in a given soil. Soils vary greatly 
in their adsorptive capacity, depending on the kind and amount of clay and 
organic matter. Herbicides that are adsorbed to a large extent are Atrazine, 
Lorox, and Treflan; thus their rate of application must be adjusted to conform 
with the soil type.
Leaching occurs when a herbicide is dissolved in water and moves down through 
the soil profile. The primary factors involved in leaching are the amount of 
available water, the soil texture, the water solubility of the herbicide, and 
the degree of adsorption of the herbicide. A small amount of leaching is desir­
able to move the herbicide from the soil surface into the top one or two inches 
of soil, where most weed seeds germinate. If the herbicide leaches past the 
area of germinating weed seeds into the area of germinating crop seeds, then the 
crop may be injured if its tolerance is not adequate. On the other hand, herbi­
cides that have low water solubility and that are strongly adsorbed may never 
reach the desired zone without adequate rainfall or incorporation.
Plant uptake, that is, adsorption of the herbicide by the plant roots, reduces 
the concentration of the herbicide in the soil. The persistence may be less if 
the herbicide is broken down (metabolized) by the plant or if the top growth is 
harvested and removed from the field. Thus, for example, if Atrazine is applied 
at the same rate in a heavy quackgrass infestation as in a light infestation, the 
persistence will be less in the heavy infestation.
Microbial decomposition occurs when the soil microorganisms utilize the herbicide 
as a source of food or energy. Herbicides vary greatly in their susceptibility 
to microbial decomposition. If the right kind and number of microorganisms are 
present and if soil conditions are favorable for the microorganisms,, then a 
herbicide may be rapidly decomposed in the soil. Thus, for example, 2,4-D lasts 
only a short time in the soil, while Atrazine degradation is quite slow.
Chemical decomposition occurs as hydrolysis, oxidation, reduction, and other chemi­
cal reactions. Many soil chemical and physical conditions, such as moisture, 
aeration, pH, temperature, and organic matter content, regulate the rate of chemi­
cal and microbial decomposition.
Since many factors and processes are involved in the persistence of apreemergence 
herbicide, it is impossible to give the exact length of persistence for a par­
ticular herbicide. The approximate time can be estimated for a given set of con­
ditions. The table on page 3 shows the approximate length of active life of 
present corn and soybean preemergence herbicides at commonly applied rates. 
These values are estimated for average Illinois conditions.
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Average Persistence of Herbicides1/
Name Rate
Time^ No. months ofTrade Generic—'1 lb. a.i./A. persistence
AAtrex......... . atrazine........... . 1 to U PPI, PrE, PoE 2 to 8
Alanap......... . naptalam........... . 2 to 8 PrE 1 to 1-1/2
Amiben....... . . amiben............. . 2 to 3 PrE 1-1/2 to 2
Amizol-triazole . . amitrole........... . 2 to 10 PoE 1/2 to 1
Balan ......... . benefin ........... . 3/b to 1-1/2 PPI It to 5
Banvel......... . dicamba ........... . 1/k to it PrE, PoE 3 to 12
Bladex......... . SD-51U18........... . 1 to It PrE 2 to 3
Caparol ....... . prometryne......... . 1 to 3 PrE 2 to It
Casoron ....... . dichlobenil ....... . 2 to 6 PrE, PoE 2 to 6
Chloro-IPC. . . . . chloropropham (CIPC). . 2 to 8 PrE 1/2 to 1
Dachal......... . DCPA.............. . 6 to 10 PrE 2 to 3
Dowpon......... . dalapon............ . 5 to 10 PoE 1/2 to 1
Dymid, Enide. . . . diphenamid......... . it to 6 PrE 3 to 6
. . . . 2 > k - D ............. . lA  to 3 PrE, PoE 1
Eptam . . . . . . . EPTC............... . 2 to It PPI 1-1/2 to 2
Herban......... . norea ............. . 1 to 5 PrE 2 to It
Karmex......... . diuron............. . 2 to It PrE 3 to 6
Knoxveed—^. . . . . EPTC + 2 ,it-I>....... . ... PrE 1 to 2
Lasso ......... . alachlor........... . 2 to It PPI, PrE 1 to 2
Londax—^....... , linuron + propachlor. . ... PrE 1 to 2
Lorox ......... . linuron ........... . 1/2 to 3 PrE, PoE 2 to U
Maloran ....... , chlorbromuron . . . . . 1 to 6 PrE, PoE 2 to U
Noraben ....... . norea + amiben. . . . . ... PrE 1 to 3
Paraquat. . . . . . paraquat........... . 1/2 to 1 PoE 1
Patoran ....... . metabromuron....... . 2 to U PrE 2 to U
Planavin....... . nitralin........... . 1/2 to 1-1/2 PPI, PrE 3 to 6
Preemerge . . . . . dinoseb (dinitro) . . . 6 to 9 PrE, PoE 1
Prefar, Pre-Sam,
Betasan ....... . bensulide ......... . it to 6 PrE 1 to 2
^ J it/ Primaze— . . . . . prometryne + fttpazine . 1 to 3 PrE 3 to 6
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Name Rate 3/Time— '
No. months of
Trade Generic.^/ l h . a . i . /A. persistence
Princep........... simazine. . PPI, PrE 2 to 8
Pyramin........... pyrazon . . PrE 1 to 2
Ramrod ........... propachlor. PrE 1 to 1-1/2
Randox ........... CDAA. . . . PrE 1 to 1-1/2
Solo— ........... naptalam + 
propham .
chloro-
PrE 1 to 1-1/2
Sutan.............. butylate. . ........... 2 to b PPI 1-1/2 to 2
Telvar ........... monuron . . ........... 1 to b PrE 2 to 6
T i l l a m ........... pebulate. . PPI 1-1/2 to 2
TOK................ nitrofen. . PoE 1 to 2
Tordon ........... piclor am. . ...........  1/k to 2 PoE 2 to 1 8
Treflan........... trifluralin ...........  1/2 to 1 PPI 3 to 6
V e r n a m ........... vernolate . PPI, PrE 1 to 2
k/Whistle— ......... naptalam + 
propham .
chloro-
PrE 1 to 1-1/2
1/ Normal Illinois conditions, medium-textured soil.
2/ Generic equals the coined name approved hy the Weed Science Society of America.
3/ PPI equals preplant incorporated; PrE, preemerge; PoE, postemerge. 
kj A mixture; the most-persistent ingredient is underlined.
M.D. McGlamery 
May, 1970
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PESTICIDE ACCIDENTS AMONG CHILDREN IN ILLINOIS
Roscoe Randell
When children 12 years of age or under ingest or become contaminated with a hazard­
ous substance and are taken to a doctor, these cases are reported to one of the 117 
poison-control centers located throughout the state. Poison-control centers then 
report these cases to the Illinois Department of Public Health. Dr. Norman Rose 
of the Bureau of Hazardous Substances each year provides us with data from which 
the tables and conclusions in this report are summarized. This report is similar 
to those prepared for the past nine years. We hope that a more complete report can
be prepared after 1970 data are received and also that a ten-year report for 1961
to 1970 can be prepared.
Table 1 shows the increase in population in the state during the past ten years. 
Accidental exposure to hazardous substances due to ingestion or contamination in­
creased more rapidly from 1960 to 1965 than population. This was probably due to 
an increase in parents’ concern with children ingesting medicines and to more cases 
being reported to the poison-control center.
Ingestion or contamination by pesticides declined from a high in 1960 of 8 percent
to 5.4 in 1969 (Table 2). Actual number of cases during this period increased from
1960 through 1965 and then decreased (Table 1).
Seasonal variations of ingestion cases of all hazardous substances are shown in 
Table 3. More medicine is accidentally ingested by children during the winter, 
while more pesticides, household preparations, and paint are ingested during the 
summer and fall months. In Table 4 the pesticides are grouped according to which 
pest they were intended to control. Ingestion of rodent bait occurred more often 
in the fall months while ant bait ingestions were highest in late summer.
In Table 5 the top four categories of pests being controlled are rodents, ants, 
clothes moths, and roaches. These four accounted for 81.7 percent of the total 
cases and of this number, 65.6 percent were obtained as a bait.
There were 206 pesticide ingestion cases in 1969 involving improper use of baits,
66 cases due to improper use of mothballs, 92 to improper storage, and 36 caused 
by improper disposal (Table 7) .
There are indications that the pesticide safety record in Illinois is improving.
But as long as there are accidental ingestions and an occasional accidental death, 
pesticide safety measures need to be followed diligently.
REDUCING THE NUMBER OF PESTICIDE INGESTIONS
The following suggestions are the same as the ones listed in past reports. These 
points will protect children from poisoning.
1. Use baits properly--out of reach of children.
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2. Store woolens properly--in sealed containers if you use mothballs.
3. Keep all pesticides stored under lock and key.
4. Bum empty pesticide bags, and stay out of the smoke.
Bum out or wash out other pesticide containers thoroughly. Then, haul them to 
the sanitary land fill or bury them--carefully and completely.
Table 1. A Comparison of Illinois Population and Exposures to Hazardous Substances 
and Pesticides of Children 12 and Under in Illinois, 1960-1969
1960 1961 , 1962 1963 1964
Estimated population 
Hazardous substances 
Pesticide exposure
(1 ,000)
exposure
10,113
6,448
519
10,258
7,898
567
10,330
9,953
722
10,400
11,901
819
10,500
12,750
852
1965 1966 1967 1968 1969
Estimated population 
Hazardous substances 
Pesticide exposure
(1,000)
exposure
10,650
14,187
872
10,715
13,727
778
10,850
14,585
801
10,991
13,209
678
11,050
12,429
670
Table 2. Ingestion of Hazardous Materials by 
Age, as Reported to Illinois Poison■
Illinois Children 
-Control Centers,
Under 12 Years of 
1960-1969
Percent of total
Material 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 Ave.
Medicine 57.0 56.4 57.2 56.2 59.3 64.8 66.7 63.7 62.9 62.7 61.5
Household
preparations 15.0 16.4 16.6 16.3 15.0 13.0 12.5 1 1.8 11.4 11.7 13.7
Pesticides 8.0 7.2 7.3 6.9 6.7 6.1 5.7 5.5 5.2 5.4 6.2
Paints, etc. 4.8 5.3 4.9 6.3 5.0 5.2 4.3 4.3 3.9 4.8 4.8
Cosmetics 2.4 2.7 2.7 3.0 3.0 2.7 2.9 3.0 2.9 4.1 2.8
Miscellaneous 12.8 12.0 11.3 11.3 11.0 8.2 7.9 11.7 13.7 11.3 11.0
Table 3. Ingestion of Hazardous Materials by Children Under 12 Years of Age, As Reported
to Illinois Poison-Control Centers, From Average Yearly Cases, 1960-1969
Bimonthly averages
Material
Jan. - 
Feb.
March- 
April
May-
June
July-
August
Sept.- 
Oct.
- Nov.- 
Dec. Total
Medi cine 
Household
1,238 1,301 1,089 951 1,283 1,342 7,204
preparations 221 259 280 277 296 268 1,601
Pesticides 81 85 138 162 145 116 728
Paints, etc. 56 82 97 120 121 89 565
Cosmetics 54 58 57 51 59 57 336
Miscellaneous . . . .. . . . . . . .
GRAND TOTAL
1,279
11,713
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Table 4. Ingestion of Pesticides Intended for Control of Rodents, Ants, Moths,
and Roaches by Children Under 12 Years of Age, as Reported to Downstate 
Illinois Poison-Control Centers, Average for 1961-1969
Pests
Bimonthly total
Jan. - 
Feb.
March-
April
May-
June
July-
August
Sept. - 
Oct.
Nov. - 
Dec.
Rodents 23 21 27 22 28 38
Ants 6 6 26 39 16 4
Moths 11 10 17 14 15 13
Roaches 5 7 10 11 11 9
Table 5. Ingestion of Pesticides by 
by Downstate Poison-Control 
Pests to Be Controlled and
Children i 
Centers, 
Source of
Under 12 Years of Age, as Reported 
Average for 1961-1969, Based on 
Pesticide
Pests In use
From
storage Unknown Total
Pet. of 
total
Pesticide 
obtained 
as bait
Pet. of 
total
Rodents 83 20 58 161 33.7 153 95.0
Ants 56 9 29 94 19.7 83 88.3
Moths 46 9 26 81 17.0 0 0
Roaches 29 10 15 54 11.3 33 61.1
Unspecified 7 8 19 34 7.1 1 2.9
Flies 5 5 6 16 3.4 4 2.5
Mosquitoes 2 5 3 10 2.1 0 0
Flower pests 1 3 2 6 1.3 0 0
Weeds 3 7 5 15 3.1 0 0
Others 2 2 2 6 1.3 1 16.7
TOTAL 234 78 165 477 100 275 ....
PERCENT 49.1 16.3 34.6 .. . 100 . . . 57.6
195
Table 6. Cases of Pesticide Ingestion by Children Under 12 Years of Age, as Re­
ported by Downstate Poison-Control Centers, 1965-1969
Number of cases
Pesticide 1965 1966 1967 1968 1969 5-year total
Anticoagulant
rodenticides 169 144 162 164 174 813
Naphthalene and PDB 101 78 85 73 70 407
Arsenicals 117 134 110 108 125 594
Unspecified 38 14 8 41 16 115
DDT 12 9 4 15 5 45
Chlordane 7 9 9 0 5 30
DDVP 1 2 3 11 2 19
2,4-D 3 9 12 10 6 40
Lindane and BHC 13 11 12 8 6 50
Strychnine 5 6 3 4 5 23
Dieldrin 3 15 19 12 13 62
Sodium fluoride 8 3 3 0 6 20
Thallium sulfate 10 13 2 1 1 27
Phosphorous paste 6 4 5 0 2 17
Pyrethrins 16 12 13 5 9 55
612 and Deet 4 6 14 6 13 43
Boric acid 11 7 16 15 10 59
Diazinon 1 4 1 0 1 7
Rotenone 2 1 0 0 0 3
Malathion 3 7 2 3 3 18
Nicotine 2 0 2 1 0 5
Methoxychlor 0 4 1 0 0 5
Potassium cyanate 0 0 1 0 0 1
Fungicides 3 0 2 3 3 11
Fumigants 1 0 1 0 0 2
Randox 0 1 0 0 0 1
Parathion 0 0 1 0 0 1
Bi drin 0 1 0 0 0 1
Dibrom 0 1 0 0 0 1
Toxaphene 0 0 0 1 0 1
Sevin 0 0 0 1 1 1
Kepone 0 0 0 0 4 4
Amiben 0 0 0 0 1 1
TOTAL 536 495 491 482 481 2,485
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Table 7. Actual and Projected Cases of Pesticide Contamination or Ingestion by 
Illinois Children Under 12 Years of Age, by Source of or Reason for 
Exposure, as Reported to Illinois Poison-Control Centers, 1965-1969
Sources
1965 1966 1967
Down- . 
state—
Chi- , a/cago— Total
Down- . 
state— Chl~b/cago— Total
Down- . 
state—
Chi- , a/cago— Total
Baits 322 202 524 275 186 461 271 199 470
Mothballs 99 60 159 80 33 113 85 35 120
Storage 45 30 75 29 15 44 63 17 80
Disposal 9 7 16 15 6 21 29 7 36
Unknown 61 37 98 96 45 141 43 49 92
TOTAL CASES 536 336 872 495 285 780 491 307 798
Sources
1968 1969
5 -ye ar 
total
Yearly 
ave.
Pet.
total
Down- . 
stated
Chi- .a/cago— Total
Down- . 
state3-'
Chi- , a/ cago— Total
Baits 266 137 403 206 103 309 2,167 433 57.3
Mothballs 73 38 111 66 33 99 602 120 15.9
Storage 57 29 86 92 46 138 423 85 11.2
Disposal 12 6 18 36 18 54 136 27 3.6
Unknown 35 18 53 47 23 70 454 91 12.0
TOTAL CASES 443 228 671 447 223 670 3,782 756 100.0
a/ Downstate cases are actual figures. Complete Chicago totals are not available, 
but are projected from Chicago pesticide cases and the percentage of downstate 
cases.
b/ Actual Chicago figures.
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POISON CONTROL CENTERS IN ILLINOIS
DOWNSTATE
HOSPITAL AND LOCATION TELEPHONE HOSPITAL AND LOCATION TELEPHONE
Copley Memorial Hospital 
Lincoln § Weston Avenues 
Aurora
896-4611 
Ext. 725
Burnham City Hospital 
311 E. Stoughton St. 
Champaign
337-2533
St. Charles Hospital USAF Hospital 495-3134
400 E. New York St. 897-8714 Chanute Air Force Base 495-3133
Aurora Ext. 50 Ext. 2817--Night Ext. 6234
(Limited to treatment of military per-
Memorial Hospital sonne1 and families, except for indicated
4501 N. Park Dr. 233-7750 civilian emergencies)
Belleville Ext. 250, 251 Memorial Hospital
Highland Hospital 
1625 S. State St. 547-5441
1900 State St. 
Chester
826-2388 
Ext. 44
Belvidere Ext. 367 Lake View Memorial Hospital 
812 N. Logan Ave. 443-5221
MacNeal Memorial Hospital Danville
3249 Oak Park Ave.
Berwyn Ext.
Mennonite Hospital
311,
484-2211 
312, 314 St. Elizabeth Hospital 600 Sager Ave.
Danville
442-6300
807 N. Main 828-5241 Decatur Memorial Hospital
Bloomington Ext. 311 2300 N. Edward St. 877-8121
Decatur Ext . 675, 676
St. Joseph Hospital 
2200 E. Washington
Ext.
829-9481 St. Mary's Hospital 1800 E. Lake Shore Dr. 429-2966Bloomington 352, 354 Decatur Ext. 640
St. Mary's Hospital 734-2400 Holy Family Hospital
2020 Cedar St. Ext. 42 100 N. River Rd. 299-2281
Cairo Night Ext. 45 Des Plaines Ext. 856
Graham Hospital Association
647-5240
Christian Welfare Hospital 
1509 Illinois Ave. 874-7076210 W. Walnut St. East St. Louis Ext. 232Canton Ext. 230
Doctor^ Memorial Hospital St. Mary's Hospital
404 W. Main St. 457-4101 129 N. 8th St. 274-1900
Carbondale East St. Louis Ext. 204
Memorial Hospital St. Anthony's Memorial Hospital
End S. Adams St. 357-3133 503 N. Maple 342-2121
Carthage Ext. 57 Effingham Ext. 67
St. Mary's Hospital 532-6731 St. Joseph's Hospital
400 N. Pleasant Ave. Ext. 626 277 Jefferson Ave. 741-5400
Centralia Night Ext. 629 Elgin Ext. 65, 69
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HOSPITAL AND LOCATION TELEPHONE HOSPITAL AND LOCATION TELEPHONE
Sherman Hospital 
934 Center St. 
Elgin
St. Joseph Hospital
742-9800 1515 Main St. 654-2171
Ext. 682 Highland Ext. 243
Memorial Hospital of DuPage County 
315 Schiller St. 833-1400
Elmhurst Ext. 551, 552
Highland Park Hospital Foundation 
718 Glenview Ave. 432-8000
Highland Park Ext. 561, 562, 563
Community Hospital 
2040 Brown Ave. 
Evanston
869-5400 Hinsdale San. § Hospital
Ext. 54 120 N. Oak St.
Night Ext. 58 Hinsdale
323-2100 
Ext. 336
Evanston Hospital 
2650 Ridge Ave. 
Evanston
Hoopeston Comm. Memorial Hospital 
492-6460 701 E. Orange 283-5531
Hoopeston
St. Francis Hospital 
355 Ridge Ave. 
Evanston
Passavant Memorial Area Hospital 
492-2440 1600 W. Walnut St. 245-9541
Jacksonville Ext. 222
Little Co. of Mary Hospital 
2800 W. 95th St.
Evergreen Park
422-6200 St. Joseph's Hospital 725-7133 
HI5-6000 333 N. Madison St. Ext. 679, 680, 
Ext. 221 Joliet 681, 682, 793, 794
Fairbury Hospital 
519 S. 5th St. 692-2346
Silver Cross Hospital 
600 Walnut St.
Fairbury Joliet
Freeport Memorial Hospital 
420 S. Harlem 233-4131
Riverside Hospital 
350 N. Wall St.
Freeport Ext. 228 Kankakee
The Galena Hospital Dist. 
Summit St.
Galena
777-1340
St. Mary's Hospital 
150 S. 5th Ave. 
Kankakee
727-1711 
Ext. 731
933-1671 
Ext. 606
939-4111 
Ext. 735
Galesburg Cottage Hospital 
674 N. Seminary St. 
Galesburg
Kewanee Public Hospital 
343-4121 719 Elliott St.
Ext. 356 Kewanee
853-3361 
Ext. 219
St. Mary's Hospital 
239 S. Cherry St. 
Galesburg
Lake Forest Hospital 
343-3161 660 N. Westmoreland Rd.
Ext. 210 Lake Forest
234-5600 
Ext. 608
St. Elizabeth Hospital 
2100 Madison Ave. 
Granite City
St. Mary's Hospital 
876-2020 1015 O'Conor Ave.
Ext. 224 LaSalle
223-0607
Ingalls Memorial Hospital
15510 Page Ave. 333-2300
Harvey Ext. 787, 792
Condell Memorial Hospital
Cleveland and Stewart Avenues 362-2900
Libertyville Ext. 325, 326
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HOSPITAL AND LOCATION TELEPHONE HOSPITAL AND LOCATION TELEPHONE
Abraham Lincoln Memorial Hospital Christ Community Hospital
315-8th St. 732-2161 4440 W. 95th St. 423-7000
Lincoln Ext. 346 Oak Lawn Ext. 659, 660, 661
McHenry Hospital 
3516 W. Waukegan Rd. 385-2200
West Suburban Hospital 
518 N. Austin Blvd. 383-6200
McHenry Ext. 614 Oak Park Ext. 6747
McDonough District Hospital 
525 E. Grant St. 833-4101
Richland Memorial Hospital 
800 E. Locust St. 395-2131
Macomb
Memorial Hosp. Dist. of Coles County
Olney
Ryburn Memorial Hospital
2101 Champaign Ave. 234-8881 701 Clinton St. 433-3100
Mattoon Ext. 43 Ottawa
Night Ext. 29
Loyola University Hospital
Lutheran General Hospital 
1775 Dempster St.
692-2210 
Ext. 1220
2160 S. 1st Ave. 531-3886 Park Ridge Night Ext. 1460
Maywood
Westlake Hospital
681-3000
Pekin Memorial Hospital 
14th § Court 347-11511225 Superior St. Pekin Ext. 233, 241Melrose Park Ext 
Mendota Community Hospital
. 226, 239
Methodist Hospital 
221 N.E. Glen Oak Ave. 685-6511Memorial Dr. 7461 Peoria Ext. 250Mendota
Moline Public Hospital 
635-10th Ave.
Ext. 20 
762-3651
Proctor Community Hospital 
5409 N. Knoxville 691-4702
Moline Ext. 232 Peoria Ext. 791, 792
Community Memorial Hospital 
W. Harlem Ave. 734-3141
St. Francis Hospital 
530 N.E. Glen Oak Ave. 674-2943
Monmouth Ext. 224 Peoria
Wabash General Hospital Peoples Hospital 223-3300
1418 College Dr. 262-4121 925 West St. Ext. 55
Mt. Carmel Ext. 231 Peru Night Ext. 40
Good Samaritan Hospital Illini Community Hospital 285-2115
605 N. 12th St. 242-4600 640 W. Washington Ext. 238
Mt. Vernon Ext. 303 Pittsfield Night Ext. 213
Edward Hospital 
S. Washington St. 355-0450
Perry Memorial Hospital 
530 E. Park Ave. 875-2811
Naperville Ext. 326 Princeton Ext. 311
Brokaw Hospital
Franklin § Virginia Avenues 829-7685
Blessing Hospital 
1005 Broadway 223-5811
Normal Ext. 274 Quincy Ext. 211, 212
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HOSPITAL AND LOCATION TELEPHONE HOSPITAL AND LOCATION TELEPHONE
St. Mary's Hospital 
1415 Vermont St. 
Quincy
St. John's Hospital 
223-1200 701 E. Mason St.
Ext. 275 Springfield
Rockford Memorial Hospital 
2400 N. Rockton Ave. 
Rockford
St. Mary's Hospital 
968-6861 111 E. Spring St.
Ext. 441 Streator
St. Anthony's Hospital 
5666 E. State St. 
Rockford
Carle Foundation Hospital 
226-2041 611 W. Park Street
Ext. 228 Urbana
Swedish-American Hospital 
1316 Charles St.
Rockford
Mercy Hospital
968-6898 1400 W. Park Ave.
Ext. 602 Urbana
St. Anthony's Hospital
767-30th St. 788-7631
Rock Island Ext. 771, 772
St. Therese Hospital 
W. Waukegan St. 
Waukegan
Delnor Hospital 
975 N. 5th Ave. 
St. Charles
584-3300 Victory Memorial Hospital
Ext. 218, 229 1324 N. Sheridan Rd.
Night Ext. 286 Waukegan
544-6451 
Ext. 375
672-3189 
Ext. 221
337-3313
337-2131
688-6470
688-6471
688-4181
USAF Medical Center 
Scott Air Force Base
256-7595 Memorial Hospital for McHenry County 527 W. South St. 338-2500
Woodstock Ext. 32
Memorial Hospital 
First § Miller Streets 
Springfield
Zion-Benton Hospital 
528-2041 2500 Emmaus Ave.
Ext. 333 Zion
872-4561 
Ext. 240
CHICAGO POISON CONTROL CENTERS
Master Chicago Center for information, 
treatment, and reference on poisoning:
Presbyterian-St. Luke's Hospital 
1753 W. Congress Parkway 942-5969
Chicago Centers for treatment only:
Children's Memorial Hospital 
2300 Children's Plaza
348-4040 
Ext. 338
Cook County Hospital 
1825 W. Harrison Ave. 633-6542
Mercy Hospital
2510 Martin Luther King Dr.
842-4700 
Ext. 281
Michael Reese Hospital 
29th St. § Ellis Ave. 791-2261
Mount Sinai Hospital 
California Ave. at 15th St.
277-4000 
Ext. 297
Municipal Contagious Disease Hospital 
3026 S. California Ave. 247-5700
Resurrection Hospital 774-8000
7435 W. Talcott Ext. 235, 236
University of Illinois Hospital
840 S. Wood St. 663-7297
Wyler Children's Hospital 684-6100
950 E. 59th St. Ext. 6231, 6232
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COMMUNITY MOSQUITO CONTROL
A community can best handle mosquito problems when an organized abatement dis­
trict (tax supported) is established. Qualified personnel with adequate funds 
can then be hired to conduct an effective mosquito-control program.
Otherwise, community leaders must direct and implement the program themselves, 
and few communities have persons who are qualified to direct an effective 
mosquito-control program. Professional advice can be obtained by contacting the 
Illinois Department of Public Health, Bureau of Environmental Health, 535 West 
Jefferson Street, Springfield; the University of Illinois, Extension Entomol­
ogy Office, 282 Natural Resources Building, Urbana; or your local county Exten­
sion adviser in agriculture. In addition, the following facts about mosquitoes 
and suggestions for their control should be helpful.
FACTS ABOUT MOSQUITOES
Mosquitoes develop in water. The adult female lays her eggs on standing water 
or in places that later become flooded. Lakes and ponds with deep water and 
clean margins (without vegetation and stagnant pools) and flowing water in 
streams and rivers are not usually sources of mosquito breeding.
In warm weather the eggs of most mosquitoes hatch in two or three days. Some 
mosquito eggs require a drying period and may remain dormant for months, hatch­
ing within minutes after being covered with water. These are the so-called 
floodwater or temporary-poll mosquitoes which are most abundant during years 
with above-average rainfall. Marshy areas, low wet lands, and poorly drained 
areas are the main sources of breeding for these mosquitoes.
Some mosquitoes, like the domestic house mosquitoes, are more abundant in dry 
seasons. They develop in stagnant, shaded pools, poorly managed waste-effluent 
laggons, catch basins, puddles in drainage ditches, and in artificial containers 
like old tires, tin cans, children's toys, bird baths, eave troughs, and the 
like.
Mosquito larvae become full grown in about a week and feed mainly on bits of 
organic matter in the water. The pupae usually transform into adults in about 
two days. In another day or two, the adult females are ready to bite. Male mos­
quitoes do not bite but feed on the nectar of flowers and plant juices. Adult 
mosquitoes frequently rest in grass, shrubbery, or other foliage, but never de­
velop there. Floodwater or temporary-pool mosquitoes may migrate several miles 
from outlying breeding sites into urban areas, while the domestic house mosqui­
toes remain near their breeding sites.
Generally the peak period of biting by adult mosquitoes occurs just before dark 
and for a few hours after dark. However, some mosquitoes are day biters. Each 
species of mosquito has its own peak period of biting activity.
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In addition to their irritating bites, mosquitoes also can transmit diseases 
such as encephalitis and malaria to man and heartworm to dogs.
SUGGESTIONS FOR CONTROLLING MOSQUITOES IN A COMMUNITY
1. Locate Breeding Sites
Locate and record on a map, mosquito breeding sites both within and for at 
least a mile or two outside the city. Continue to watch for new breeding 
sites or sites overlooked in the initial survey.
2. Eliminate Breeding Sites
Make short-term and long-term plans to eliminate as many of these breeding 
sites as possible by leveling, filling, and draining. Pay particular atten­
tion to drainage ditches, catch basins, and low land areas.
3. Clean Water Margins
Remove vegetation and debris along the margins of ponds, lakes, and streams 
and fill or drain back-water pockets. Stock the water with top-feeding min­
nows belonging to the genus Gambusia. Check at your local State Department 
of Conservation Office (usually located in the county seat) for a source of 
supply of Gambusia minnows.
4. Use Insecticides as a Supplement to Cultural Practices 
To control mosquito larvae or wigglers.
Check for the presence of mosquito larvae with a white enameled drinking cup. 
Apply an insecticide treatment to stagnant water areas when numerous larvae are 
found. Repeated treatments will be needed during periods of mosquito abundance. 
A single treatment should stop emergence of new mosquitoes for at least two 
weeks. Use one of the larvicides suggested in Table 1.
To control mosquito adults. (For emergency relief when adult mosquitoes are
numerous.)
Apply a mist or fog to grass, weeds, and shrubs, along wooded areas, ditches, 
roadsides, and parkings, and in parks and playgrounds (Tables 2 and 3). Fogs 
kill only those mosquitoes hit by the chemical. Their effect is of short dura­
tion, usually a matter of 5 to 20 minutes. Mists (fine spray) also give an im­
mediate kill of the mosquitoes hit directly, but the mist impinges on foliage, 
leaving a residue which will kill incoming mosquitoes for a day or two after 
application. Fogging and misting are best done in the evening just before or 
just after dark when mosquitoes are most active and when atmospheric conditions 
are such that the fog will remain near the ground. Fogging at other times of 
the day has a psychological benefit but does not eliminate as many adult mosqui­
toes. Repeated treatments will be needed, and their frequency will depend on 
the effectiveness of the larval control program. A control program aimed at only 
the adult mosquitoes is rarely satisfactory since not all the adults are killed 
and additional ones are produced or rapidly move back into treated areas.
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Table 1. Larvicides for Use on Mosquito Breeding Water
Insecticide and 
formulation
Pounds of 
actual 
insecticide 
per acre Rate and method of application^./
pyrethrum , . 
oil solution—
.. . Spray a light mist over the water 
not to exceed 3 gallons per acre.
fuel oil (No. 2 grade)—'^ .. . Spray over water at 2 to 3 gallons 
per acre.£,/
malathion 
5 pounds/galIon 
emulsifiable concentrate—'
.50 Mix 13 ounces in sufficient water 
or fuel oil to spray over an acre.f/
Abate
4 pounds/gallon ,. 
emulsifiable concentrate—
.05 Mix 1.5 ounces in sufficient water, 
not oil, to spray an acre.jL/
Abate 1,2, or 5% 
granules^./
. 10 In polluted water apply 10 pounds 
of 1-percent, 5 pounds of 2-percent 
or 2 pounds of 5-percent granules 
per acre. If water is clean, use 
half the rate.
fenthion (Baytex)
4 pounds/gallon , , 
emulsifiable concentrate—' —
.05 Mix 1-1/2 ounces in sufficient wa­
ter or fuel oil to spray over an 
a c r e >%J
fenthion (Baytex)
1 or 5% granules^./ >)}J
.20 Apply 20 pounds of 1-percent or 4 
pounds of 5-percent granules per 
acre.
Dursb an
4 pounds/gallon , . 
emulsifiable concentrate—
.05 Mix 1.5 ounces in sufficient water 
or kerosene or No. 2 diesel fuel 
oil to spray an acre.J/
a/ For spray applications, 1 gallon per acre from an airplane and 4 to 5 gallons 
per acre from a mist blower give adequate coverage. Power sprayers and small 
hand-operated sprayers would use 10 to 30 gallons per acre for uniform cover­
age.
b/ Safe for use on fish-bearing waters. Use a formulation labeled for control 
of mosquito larvae.
c/ Do not apply to water with emerging vegetation as it is not highly effective 
and may kill the vegetation.
d/ Do not use on fish-bearing waters.
e/ Use a spreading agent at the rate of 0.5 percent with the oil to aid in con­
trol .
f/ Mix a small quantity of insecticide with the fuel oil in the correct propor­
tions to be sure they are miscible before preparing a large quantity. Check 
the label for specific instructions for the type of oil to use and the sug­
gested cosolvents and sludge inhibitors that might be needed to produce a 
miscible solution.
gj If applied by air and a heavy canopy exists, use the granular rather than the 
spray form.
h/ Highly toxic to crayfish. Allow 3 weeks between treatments. _
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Table 2. Mists for Control of Adult Mosquitoes
Insecticide and 
formulation
Pounds of 
actual 
insecticide 
per acre Rate and method of application .^/>\!
malathion 
5 pounds/galIon 
emulsifiable concentrate
.25 Mix 6 ounces in sufficient 
to cover an acre.
water
carbaryl (Sevin) . 
80% wettable powder—
.50 Mix 10 ounces in sufficient 
to cover an acre.
water
fenthion (Baytex)
4 pounds/gallon , 
emulsifiable concentrate—'
. 10 Mix 3 ounces in sufficient 
to cover an acre.
water
Dursban
4 pounds/gallon , , 
emulsifiable concentrate—
.05 Mix 1.5 ounces in sufficient 
to cover an acre.
water
a/ One gallon of spray per acre from an airplane and 4 to 5 gallons of spray per 
acre from a mist blower give adequate coverage.
b/ There are many variations in sizes of mist blowers. For mosquito control they 
are usually operated at 3 to 5 m.p.h., covering a 100- to 200-foot swath and 
delivering about 100 gallons of spray per hour, 
c/ Do not use on plants in bloom as it is toxic to bees.
d/ Allow 3 weeks between treatments, and do not use on crops used for food, for­
age, or pasture. Do not overdose with fenthion because it is toxic to birds.
Catch basins or storm setters.
Spray the inside walls with 1.5 percent fenthion (Baytex) or 2.0 percent mala- 
thion. Fenthion will last the longest, but a repeat treatment about every four 
to six weeks will probably be needed.
Type of application equipment to use.
Granular larvicides can be applied from an airplane or by a crank-operated 
spreader similar to those used for seeding and fertilizing. Mists can be applied 
from mist blowers or from airplanes. Thermal fog generators are available for 
applying fogs. Power sprayers or small hand-operated tank sprayers can be used 
to apply larvicides and to spray catch basins. Special federal and state regu­
lations govern flight or aircraft over populated areas. Be sure the air appli­
cator you hire complies with the regulations.
Precautions.
Keep the public informed of the activities being planned and conducted for mos­
quito control. Before any insecticide applications are made, notify the public 
of the date and time of applications. Individuals with severe allergy conditions 
and persons with asthmatic problems may wish to stay indoors or plan to be away 
from the community during the treatment hours. Car finishes may be spotted with 
certain insecticide sprays and owners may wish to house them in the garage
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Table 3. Fogs for Control of Adult Mosquitoes
Insecticide and 
formulation
Pounds of 
actual 
insecticide 
per acre Rate and method of application^./
naled (Dibrom)k/ 
14 pounds/galIon 
concentrate
.05 Mix 1 gallon to 99 gallons of No. 2 
fuel oil or diesel oil. Apply 40 
gallons per hour, at speed of 5 
m.p.h. and swath width of 200 feet.
malathion
9.7 pounds/gallon
concentrate
.10 Mix 3.9 gallons to 96.1 gallons of 
fuel oil. Apply 40 gallons per hour 
at speed of 5 m.p.h. and swath width 
of 200 feet.
malathion 
5 pounds/gallon 
emulsifiable concentrate
.10 Mix 8 gallons to 92 gallons of fuel 
oil. Apply 40 gallons per hour at 
speed of 5 m.p.h. and swath width of 
200 feet.
a/ Mix a small quantity of insecticide with the fuel oil in the correct propor­
tions to be sure they are miscible before preparing a large quantity. Check 
the label for specific instructions for the type of oil to use and the sug­
gested cosolvents and sludge inhibitors that might be needed to produce a 
miscible solution.
b/ Naled is very corrosive, so clean and rinse equipment thoroughly after use.
during the treatment hours. The understanding and cooperation of the general 
public are necessary if the program is to be a success.
For Individual Homeowners.
A fact sheet (NHE-94) on mosquitoes and their control in and around the home is 
available from the University of Illinois. The combined efforts of individual 
homeowners to control mosquitoes on their properties can greatly enhance the 
success of a community in solving mosquito problems.
Prepared by entomologists of the Illinois Cooperative Extension Service and Il­
linois Hatural History Survey and Mr. Harvey Dominick, Entomologist3 State De­
partment of Public Health. For additional copies3 see your Extension adviser in 
agriculture.
Urbana, Illinois December, 1970
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 
1914, in cooperation with the U.S. Department of Agriculture. John B. Claar, 
Director, Cooperative Extension Service, University of Illinois, at Urbana- 
Champaign.
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MOSQUITOES
Household
COMMON NAME: Mosquitoes SCIENTIFIC NAMES:
DESCRIPTION Mosquito eggs are elongate, about 1/40 inch 
long, and dark brown or black when ready to hatch. They 
are laid in batches of 50 to 200, either singly or glued 
together in minute rafts. The larva or "wiggler" has a 
large head with mouth brushes, no legs, a long slender mid­
dle, and a short tube or siphon (for air) at the tail end. 
The larvae are always found in water at or near the sur­
face. They quickly wiggle to the bottom at the slightest 
disturbance. The pupa or "tumbler" stage is comma-shaped,
LIFE CYCLE AND HABITS Depending on the species, mosquitoes 
overwinter in the egg (fertilized female adult) or larva 
(wiggler) stage. Water is necessary for breeding. The 
adult female mosquito lays her eggs on standing water or 
in places that later become flooded. In warm weather, the 
eggs of most mosquitoes hatch in 2 or 3 days. But some 
mosquito eggs require a drying period and may remain dor­
mant for months, hatching within minutes after being 
covered with water. The larvae become full grown in about 
a week and feed mainly on bits of organic matter in the 
water. The pupae usually transform into adults in about 
2 days. In another day or two, the female adults are 
ready to bite. Male mosquitoes do not bite but feed on 
flower nectar and plant juices. Adult flying mosquitoes 
frequently rest in grass, shrubbery, or other foliage, but 
they never develop there. They will migrate several miles 
from outlying breeding sites into urban areas.
IMPORTANCE AND TYPE INJURY In addition to their irritat­
ing bites, mosquitoes also can transmit diseases such as 
encephalitis and malaria to man, heartworm to dogs.
CONTROL— Outside the House
1. Eliminate standing water in such places as eave 
troughs, old tires, tin cans, children’s toys, 
storm sewers, etc.
NHE-94
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Culex sp.
Aedes sp. 
Anopheles sp. 
Psorophora sp. 
Other sp.
Egg
aVJ)
0
207
NHE-94
2. When needed, sparingly apply a water-base spray containing 0.5-percent mala- 
thion (1 ounce of 50- to 57-percent liquid emulsion concentrate per gallon 
of water) to shrubbery and tall grass. During problem periods, repeat this 
every week or two. Do not use malathion on cannaert red cedar.
3. For quick knockdown at cookouts or outdoor parties, use either 0.1-percent 
pyrethrin or 0.5- to 1-percent dichlorvos (DDVP) as an oil- or water-base 
space spray. Spray the mist lightly beneath tables and chairs and into the 
air for a few feet around the area. If the mosquitoes are numerous, it may 
be necessary to spray not only beforehand but also once or twice during the 
event.
4. When entering mosquito-infested areas, use a repellent on exposed parts of 
the body. One of the most effective mosquito repellents is DEET (diethyl- 
toluamide).
CONTROL— Inside the House
1. Keep screens on windows and doors in good repair.
2. Hang plastic resin strips containing 20-percent dichlorvos (DDVP). Use one 
per 1,000 cubic feet (one per average size room). The dichlorvos vaporizes 
slowly, killing mosquitoes and flies without harming people or pets. These 
strips should remain effective for about six weeks. As an added precaution, 
hang the strips out of the reach of young children and away from fish bowls 
and food counters.
3. A  0.1-percent pyrethrin space spray, applied from a pressurized spray can, 
can be used for quick knockdown in place of the dichlorvos resin strips. 
Frequent treatments may be needed during problem periods.
Prepared by entomologists of the Illinois Cooperative Extension Service and Illi­
nois Natural History Survey. For additional copies9 see your Extension adviser 
in agriculture.
Urbana, Illinois February, 1969
Cooperative Extension Work, University of Illinois College of Agriculture and the 
U.S. Department of Agriculture Cooperating. John B. Claar, Director. Acts Ap­
proved by Congress May 8 and June 30, 1914.
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CHEMICAL CONTROL 
OL SOME AQUATIC PLANTS LOR 1971
R. C. Hiltibran
Procedures for chemical control of aquatic plants can be divided into three gen­
eral steps: (1) Identification of the plant that needs to be controlled; (2) se­
lection of an effective herbicide; (3) determination of rate and method of appli­
cation.
On the following pages is a summary of the rates of herbicide which have been 
found effective on many aquatic plants common in Illinois. The rates are listed 
under each aquatic plant and the plants have been divided into six different 
groups based on the leaf attachment and their distribution in bodies of water. 
These are: (1) emergent plants with roots in the pond bottom but with foliage
extending above the water surface; (2) submersed plants with alternate leaf at­
tachment; (3) submersed plants with either whorled or opposite leaf attachment;
(4) floating-leaved plants with roots in pond bottom but with leaves floating on 
the water surface; (5) free-floating plants, which may have roots but float freely 
on the water surface; and (6) algae.
Many of the herbicides listed are relatively toxic to fish, but when used accord­
ing to the recommended rate, these herbicides will not kill the fish. Use only 
those herbicides listed for each aquatic species. Do not increase the rate to 
obtain better control. R e a d  the label carefully.
Most of the herbicides listed are for postemergent application. Fenac and di- 
chlobenil are for preemergent application. Dichlobenil is effective when applied 
either to the exposed pond bottom or through the water, but when it is applied 
through the water, the rate of application must be increased. Fenac must be ap­
plied to the exposed pond bottom, as it is not effective as a preemergent herbi­
cide when applied through the water. Applications of preemergent herbicides are 
recommended in March.
For additional information concerning aquatic plant control, contact the author.
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Chemi cal, active 
ingredient or free Rate of
Group and species acid equivalent application Remarks
E M E R G E N T  P L A N T S
Arrowhead Use one of following:
(Sagittaria spp.) 2,4-D
ester (20% G) 1 lb./440 sq. ft. Spread on water
ester (4 lb./gal.) 1/4 cup/2gal. Wet foliage
amine (4 lb./gal.) 
Silvex
1/4 cup/2 gal. Wet foliage
ester (4 lb./gal.) 1/4 cup/2 gal. Wet foliage
potassium salt 1/4 cup/2 gal. Wet foliage
(6 lb./gal) 
potassium salt 1 lb./440 sq. ft. Spread on water
(20% G)
Diquat cation 1/4 cup/gal. Wet foliage
Bulrush Use one of following:
(Scirpus acutus) 2,4-D
ester (20% G) 1 lb./440 sq. ft. Wet stems
ester (4 lb./gal.) 1/2 cup/2 gal. Wet stems
Diquat cation 2 T./3 gal. and Wet foliage to
1 tsp. non-ionic the point of
wetting agent runoff
Dichlobenil (aquatic 100 lb./A. Apply in March
granules) to exposed 
bottom soil
Cattails Use one of following:
(Typha spp.) Dalapon 4 oz./gal. and Wet foliage
3 caps detergent
Amino triazole 2 oz./gal. and Wet foliage
3 caps detergent Wet foliage
2,4-D ester (4 lb./gal.) 1/2 cup/gal. and Wet foliage
3 caps detergent
Diquat cation 2 T./3 gal. and Wet foliage
1 tsp. non-ionic 
wetting agent
Creeping water Use one of following:
primrose 2,4-D
(Jussiaea rep e n s ester (20% G) 1 lb./440 sq. ft. Spread on water
var. g l a b r e s c e n s ) ester (4 lb./gal.) 1/4 cup/2 gal. Wet foliage
amine (4 lb./gal.)
Silvex
1/4 cup/2 gal. Wet foliage
ester (4 lb./gal.) 1/4 cup/2 gal. Wet foliage
potassium salt 1/4 cup/2 gal. Wet foliage
(6 lb./gal.) 
potassium salt 2 lb./440 sq. ft. Wet foliage
(20% G)
Diquat cation 1/4 cup/2 gal. Wet foliage
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Group and species
Chemical, active 
ingredient or free 
acid equivalent
Rate of 
application Remarks
Waterwillow Use one of following:
(Justicia ameri cana) 2,4-D
ester (20% G) 1 lb./440 sq. ft. Spread on water
ester (4 lb./gal.) 1/4 cup/2 gal. Wet foliage
amine (4 lb./gal.) 1/4 cup/2 gal. Wet foliage
Silvex
ester (4 lb./gal.) 1/4 cup/2 gal. Wet foliage
potassium salt 1/4 cup/2 gal. Wet foliage
(6 lb./gal.)
potassium salt 1 lb./440 sq. ft. Wet foliage
(20% G)
S U B M E R S E D  P L A N T S  W I T H  A L T E R N A T E  L E A F  A T T A C H M E N T
Curlyleaf pondweed
(Potamogeton
crispus)
Use one of following: 
Endothall 
sodium salt 
(2 lb./gal.) 
potassium salt 
(4 lb./gal. or 10% G) 
Diquat cation
Dichlobenil (aquatic 
granules)
Fenac
1 p.p .m.
1 p.p.m.
0.5 p .p.m. or
1 gal./surface A. 
200 lb./A.
See manufacturer's 
directions
Apply on or 
below surface
Same as above
Preemergent
application
Must be applied 
to exposed 
pond bottom
Leafy pondweed Same as for curlyleaf
(P. foliosus) pondweed or use one
of following:
Dichlobenil (aquatic 400 lb./A. Preemergent
granules) application
Fenac (sodium salt of See manufacturer1 s Must be applied
2,3,6-trichloro- directions to exposed
phenylacetic acid or pond bottom
10% G)
Sago pondweed Same as for curlyleaf
(P. pectinatus) pondweed or use one
of following:
Dichlobenil (aquatic 100 lb./A. Preemergent
granules) application
Fenac (10% G) See manufacturer' s Must be applied
directions to exposed
pond bottom
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Group and species
Chemical, active 
ingredient or free 
acid equivalent
Rate of 
application Remarks
Small pondweed 
(P. pusillus)
Same as curlyleaf pondweed
Waterstargrass 
(Heteranthera dubia)
Diquat cation
Endothall
potassium salt 
(4 lb./gal. 
or 10% G)
1 p.p.m. or
1 gal./surface A.
5 p.p .m.
Apply on or 
below the 
water surface 
Same as above
S U B M E R S E D  P L A N T S  WITH W H O R L E D  O R  O P P O S I T E L E A F  A T T A C H M E N T
Buttercup 
(Ranunculus spp.J
Diquat cation 0.5 p.p .m. Apply below 
water surface
C ab omb a (C a b o m b a  
caroliniana)
Hydrothol-47 [di(N,N 
dimethylalkylamine) 
(salt of endothall) 
L or G]
2 p.p.m.
>
Same as above
Coontail 
( C e r a t o p h y  H u m  
sppj
Use one of following: 
Endothal1
potassium salt 
(4 lb./gal. or 10% 
2,4-D ester (20% G) 
Silvex ester 
(4 lb./gal.)
Diquat cation
2 p.p.m.
G)
2 p.p.m.
2 p.p.m.
1 p.p.m. or 2 gal./ 
surface A.
Spread on water
Spread on water 
Apply below 
water surface
Slender naiad 
(Najas flexilis)
Diquat cation
Dichlobenil (aquatic 
granules)
1 p.p.m. or 1.5
gal./surface A. 
400 lb./A.
Same as above
Preemergent 
application
Southern naiad 
(N, guadalupensis)
Diquat cation
Dichlobenil (aquatic 
granules)
1 p.p.m. or 1.5 
gal./surface A. 
400 lb./A.
Apply below 
water surface 
Pre emergent 
application
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Group and species
Chemical, active 
ingredient or free 
acid equivalent
Rate of 
application Remarks
Watermilfoil 
(Myriophyllum spp.)
2,4-D ester (20% G) 
Silvex
2 p.p.m. Spread on water
ester (4 lb./gal.) 2 p.p.m. Apply below 
water surface
potassium salt 
(6 lb./gal.)
2 p.p.m. Apply below 
water surface
potassium salt 
(20% G) 
Endothall
2 p.p.m. Spread on water
sodium salt 
(2 lb./gal.)
3 p.p.m. Apply below 
water surface
potassium salt 
(4 lb./gal. or 10% G)
3 p.p.m. Spread on water
Diquat cation 1 p.p.m. Apply below 
water surface
Dichlobenil (4% 240-375 lb./A. or Pre emergent
aquatic granules) 2.5-3.8 lb./440 
sq. ft.
application
only
Fenac (sodium salt of See manufacturer’s Must be applied
2,3,6-trichloro- 
phenylacetic acid or 
10% G)
directions to exposed 
pond bottom
F L O A T I N G  L E A V E D  A Q U A T I C  P L A N T S
American pondweed 
(P o t a m o g e t o n
Use one of following: 
Endothall
nodosus) sodium salt 
(2 lb./gal.)
1/2 cup/gal. Apply to leaves
potassium salt 
(4 lb./gal.)
1/4 cup/gal. Apply to leaves
potassium salt 
(10% G)
1 p.p.m. Spread on water
Dichlobenil (aquatic 200 lb./A. or Preemergent
granules) 2 lb./440 sq. ft. application
only
F R E E - F L O A T I N G  A Q U A T I C  P L A N T S
Duckweed 
(Lemna minor)
Use one of following: 
Endothall 
sodium salt 1 cup/gal. Apply to leaves
(2 lb./gal.) 
potassium salt 1/2 cup/gal. Apply to leaves
(4 lb./gal.) 
Diquat cation 1 cup/4 gal. Apply to leaves
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Group and species
Chemical, active 
ingredient or free 
acid equivalent
Rate of 
application Remarks
A L G A E  THAT R E S E M B L E  
Char a
(Chara spp.)
TRUE P L A N T S
Use one of following: 
Dichlobenil (aquatic 100 lb./A. Pre emergent
granules) 
Copper sulfate—/ 1 p.p.m.
application
only
Postemergent
Hydrothol-47 0.2 p.p.m. Postemergent
Filamentous algae Copper sulfate—^ 1 p.p.m. Postemergent
Hydrothol-47 0.2 p.p.m. or Postemergent
1 qt./surface acre
a/ Copper sulfate is now available in formulations containing copper-solubilizing 
agents. These formulations can be used in place of copper sulfate. Follow the 
suggestions as to their use as they are given on the label. Usually rates less 
than 1 p.p.m. are suggested. These formulations are less toxic to fishes and 
are less corrosive than copper sulfate. They may give longer periods of control.
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PESTICIDES FOR MINIMIZING 
FISH AND WILDLIFE LOSSES
It is impossible to use strong toxins out-of-doors at any time or place in 
Illinois without endangering some populations of fish and wildlife. Therefore, 
the following comments should in no way be construed as acceptance or approval by 
wildlife conservationists of the widescale use of chemical sprays to control pest 
populations. From an ecological standpoint there is no ’’good" time or place to 
add strong toxins to the environment, especially on a broad scale. The more dur­
able or persistent the chemical, the greater the danger. Consequently when apply­
ing pesticides use precautionary measures.
Follow the recommendations given below to help reduce mortality of fish and wild­
life when pesticides are used.
1. Restrict the application of agricultural pesticides to agricultural fields 
where possible.
2. Follow all general and specific safety recommendations of the manufacturer and 
of state cooperative Extension workers.
3. Treat only when necessary, using the pesticide least toxic to nontarget 
organisms that will still do the job.
4. Apply the least amount of pesticide (s) that will give effective control.
5. Make every effort to keep toxic materials on the target field and to avoid 
excessive drift. Do not spray when the wind velocity exceeds 5 to 10 m.p.h.
6. Do not apply pesticides directly to water (ponds, streams, rivers, or lakes) 
unless the label recommends the material for specific use in controlling a 
pest species found in water.
7. Avoid spraying the immediate watershed of a lake or pond with chemicals highly 
toxic to fish. Keep treated animals from going into fish-bearing waters or 
other water supplies until the spray has dried.
8. Do not treat ditches and channels that drain directly into farm ponds and other 
waters with chemicals toxic to fish or to warm-blooded animals that may drink 
the water.
9. Do not store or mix pesticides or liquid fertilizers where accidental spilling 
or release will drain directly into ditches and streams.
10. Do not use streams, ponds, or water-filled ditches for washing spray equipment 
or for the disposal of left-over pesticides or liquid fertilizers, particularly 
anhydrous ammonia.
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11. Follow the U.S. Forest Service practice of delineating the infected areas to 
be treated and then mark off buffer zones bordering lakes, streams, and ponds 
There should be a strip of grass at least 50 feet wide around the edge of a 
farm pond to reduce rapid runoff from the watershed.
12. Do not leave puddles of pesticides on hard surfaces--roads, concrete around 
buildings, and such. Desirable animals may drink them, or the pesticides 
may drain into water courses through prepared drainage systems.
13. Do not throw empty pesticide containers into water or leave them where they 
may be attractive to desirable animal species. Dispose of containers only 
in an approved manner. Bum paper bags or containers and avoid breathing in 
the smoke. Bury empty glass or metal containers.
14. Use granules instead of sprays or dusts whenever possible to prevent undesir­
able drift.
15. Use ground machinery for application near critical wildlife and aquatic areas 
This equipment makes it easier to confine the chemicals to specific target 
are as.
16. Do not spray areas harboring dense populations of wildlife.
17. If at all possible, no direct applications or excessive drift of toxic 
materials should be permitted in wooded areas, because these areas usually 
contain the greatest abundance and variety of wildlife.
18. If possible, avoid treating habitats other than row crops or plowed fields 
between April 1 and June 1, and between September 1 and November 1. If 
treatment of other habitat is essential, use the chemical least toxic to 
wildlife.
19. In areas frequented by waterfowl and shorebirds, avoid treatments between 
October 1 and January 1, between March 1 and April 30, and at any time the 
area is being frequented by waterfowl. (In several areas in Illinois one or 
more species of waterfowl or shorebirds will be present from about October 1 
through May.)
20. When using treated seed, do not leave spilled seed exposed. See that the 
seed is all well covered and not readily available to birds and mammals.
21. Disk soil insecticides in immediately upon application, both to avoid wasting 
insecticide and to prevent wildlife losses.
22. Use the most-selective insecticides at minimum dosage rates and avoid the 
large-scale use of persistent pesticides (chlorinated hydrocarbons) that are 
known to concentrate in living organisms.
23 . Use the information in the checklist of insecticides or the attached table
for the LD50 or LC50 values. Select those insecticides that will do the job 
but be less toxic to warm-blooded animals, including wildlife.
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S O M E  C H A R A C T E R I S T I C S  O F  A N I M A L  P O P U L A T I O N S  I N  I L L I N O I S, O N E S  H E L P F U L  I N  U N D E R ­
S T A N D I N G  THE W I L D L I F E - P E S T I C I D E  P R O B L E M
First of all, it should be emphasized that we know little about the overall effects 
of any pesticide on any population of wild vertebrate animals. Certain general 
facts have been established, however. A considerable amount of data is available 
on the acute toxicity of various compounds to a variety of species in captivity. 
Also, a limited number of studies have been made on the rate of recovery of a 
population following one or more applications of a pesticide to an area. In 
populations of wild vertebrates some pesticides may produce great mortality both 
directly and indirectly through the food chain. It has been shown that persistent 
chemicals such as the chlorinated hydrocarbons are concentrated from the bottom 
of the food chain to the top so that animals at the top often accumulate heavy 
dosages of the toxin. As a result, whole populations may lose their reproductive 
capacity. Accumulations of pesticides through the food chain may already have 
reduced the reproductive capacity of the bald eagle, duck hawk, and other raptor 
populations both in Europe and North America, as well as certain species of fishes 
and fish-eating birds such as loons and cormorants.
While these discussions refer to all wild vertebrates in general, most of the re­
marks and examples will refer to birds. Because of their migratory and highly 
mobile nature, a greater number of birds are susceptible to poisoning from a single 
application of pesticides than are mammals.
Certain ecological principles should be obvious to everyone. The simpler the 
habitat, the fewer organisms it supports, both in terms of the numbers of organisms 
and the variety of organisms. Conversely, the more complex the habitat, the 
greater the number and variety of organisms. For example, in summer, bare plowed 
ground usually supports only about 3 to 5 native species of birds with only about 
1 bird for every 2 acres. At the other extreme is forest, which supports about 
80 to 85 nesting species of birds with about 5 to 8 birds per acre. Of the agri­
cultural habitats in Illinois, corn and soybean fields have the poorest bird 
populations, essentially the same as plowed bare ground; wheat fields are only 
slightly better, but oat fields have conspicuously higher bird populations. Grass­
lands and hayfields are very rich bird habitats with 40 to 70 native species in 
summer and 3 to 5 birds per acre. The shrub borders and hedges at the edges of 
cultivated fields have some of the densest populations of birds of any Illinois 
habitat. Marshlands also have high populations and many species. In Illinois, 
the prairie-grassland and marsh-dwelling species are the ones in greatest danger 
of extermination.
Regrettably, the effects of pesticides applied to a wheat field do not stop at the 
borders of the wheat field because animals, especially birds, from adjacent fields 
may pass through the poisoned wheat field or even forage at its boundaries. A 
study made in Illinois in 1964 indicated that in a single breeding season two 
successive populations of birds were killed in a hayfield from the effects of one 
application of 1/4 pound of dieldrin on a nearby wheatfield. The hayfield was not 
sprayed, but the birds there died. A third population of birds that moved into 
the hayfield within a month of the spray date was unable to produce fertile eggs.
Populations of birds shift greatly from season to season. Between April 15 and 
June 10, and again between September 1 and November 15, the bird populations in 
all parts of Illinois reach their greatest heights. Over 200 species are present 
in the state, and the numbers are many times the normal breeding population.
Many of these species are highly insectivorous. After October 1, more and more
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waterfowl appear in the wetlands of the state. The songbird populations penetrate 
every habitat, but are most abundant where there is some woody vegetation. Popula­
tions of songbird migrants in open field habitats probably reach their peak in 
late March to mid-May and in October and early November. Fortunately most of the 
migrants do not spend time in plowed fields, or corn or bean fields, i.e., bare 
fields. An exception is the golden plover which passes through the state by the 
thousands in April and May; these birds regularly feed on bare fields and grass­
lands and concentrate particularly around rain pools.
In Illinois, bird populations reach their lowest levels in the northern third of 
the state in the winter (Jan. 1 - March 1), but in the southern third of the 
state winter populations are even higher than the summer populations in practically 
all habitats.
SO M E  USEFUL F A C T S  A B O U T  P E S T I C I D E S  A N D  F I S H  M O R T A L I T Y
There are many causes of fish kills in ponds and streams including insecticides, 
herbicides, liquid fertilizers, barnyard wash, and numerous other factors which 
affect the supply of oxygen. Specifically some insecticides are much less toxic 
to fish than others. Proper selection and use of insecticides will reduce poten­
tial danger. We urge extreme care and caution in applying any insecticide near 
streams and ponds. Remember that even if only a very short section of a stream or 
dredge ditch becomes toxic, fish and other animals may be killed for many miles 
as the toxic slug flows downstream. When fish kill occurs, examine all possible 
causes, including pesticides.
The enclosed table may be of some help to you in answering questions about insec­
ticides and fish kill. We compiled this information from several sources. In 
using this information, consider the stability of the compound, its tendency to 
store in fat, method and rate of use, affinity for soil particles, and solubility, 
as well as exact toxicity.
In the table, LC50 means the amount of pesticide in parts per billion needed to 
kill 50 percent of the test fish in a 24-hour period in the aquarium. This in­
formation applies to kill immediately after exposure and not to continued exposure 
at lower levels of concentration. Low levels of some pesticides may be stored 
in fat over a period of weeks. Theoretically this stored material could cause 
fish mortality if the fat was suddenly used up under stress and the pesticides 
were thrown all at once into the fish's system.
LD50 is the number of milligrams (0.001 gram) needed per kilogram (1,000 grams) or 
2.2 pounds of body weight to kill 50 percent of selected healthy laboratory test 
animals, usually white rats. Both oral and dermal toxicities are included in 
the table.
The LC50 and the rate per acre-foot of water is based on laboratory tests on 2- 
inch bluegills exposed to that concentration for 24 hours at a water temperature 
of 75° F. When exposed for 96 hours the concentration required to reach the LC50 
was much lower. Toxicity varies greatly with fish species, chemical, and formula­
tion of the chemical. The LC50 for naled (Dibrom) to rainbow trout was 70 p.p.b. 
and for bluegill, 220 p.p.b.; for trichlorfon (Dylox) it was 28,000 p.p.b. for 
trout and 5,600 p.p.b. for bluegill. Thus this table serves only as a guide. 
Bluegills,popular Illinois fish species, were used as a guide rather than trout.
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Insecticides, Their Common Agricultural Rates, Extent of Use, LD50 to White Rats and Other Animals, 24-Hour LC50 
to Bluegills, and the Calculated 24-Hour LC50 in Pounds of Toxicant per Water Acre 3 Feet Deep
Lb. toxicant
Approximate Common per ft.-acre
LD50, mg./kg. agr. rate, LC50, Use in for blue- Comments apply
Insecticide Oral Dermal (lb./A.) p.p.b. Illinois gill LC50 only to fish kill
Toxaphene^/ 85 925 1.5 7d / Moderate .02 Extremely toxic to fish. Do not use in theDDTa/ 115 2,510 . .. 7— None .02 vicinity of streams or ponds.
Azinphosmethyl 12 220 .5 8? Moderate .02+
(Guthion)b/ P /Aldrina/ 49 98 1.0 to 1.5 10 Heavy— .03
Phorare (Thimet)^./ 1 3 1.0 10 He avy .03
Rotenone 75 940+ • • • 24 None .06
MethoxychlorjV 5,000 6,000+ 1.5 31 Light , .08
Heptachlor3/ 131 230 1.0 to 1.5 35 Moderate—' .09
DiazinonjV 92 680 1.0 54 Moderate .15 Highly toxic to fish. Use great caution if
Parathion 12 14 .25 to .5 56 Light .15 applied in the immediate vicinity of streams
Lindane^/ 89 950 . .. 61 None .16 and ponds.
Malathionk/ 1,200 4,000+ 1.0 120 Moderate .32 Moderately toxic to fish. Use cautiously
Demeton (Systox)b/ 5 11 • • • 195 None .53 around streams and ponds. Avoid direct ap-
Naled (Dibrom)b/ 250 800 .75 220 Light .59 plication of agricultural sprays to water
Carbofuran (Furadan^) 5 885 .75-1.0 2401/ Moderate .60 insofar as fish are concerned.
Carbaryl (Sevin)£/ 675 4,000+ 1.0 to 2.0 3,400 Heavy 9.2 Least toxic to fish. Reasonably safe to use
Trichlorfon (Dylox) 595 2,000+ 1.0 5,600 None 15 .1 around ponds or streams insofar as fish are
Methyl parathionb/ 19 67 .25- .5 8,500 Light 23.0 concerned.
Dimethoate (Cygon)H/ 215 505 .5 28,000 Light 75.6
a/ Chlorinated hydrocarbons, aldrin (as dieldrin), DDT, dieldrin, and heptachlor (heptachlor epoxide) are stored in 
fat and persist as residues. Methoxychlor is less readily stored, and its toxicity is lower than many others. 
Toxaphene does not tend to store and is rapidly excreted.
b/ Organic phosphates are usually not readily stored and break down in water. Some are highly toxic to warm-blooded 
animals.
c/ This carbamate is more residual than many phosphates but is relatively non-toxic to fish and wildlife, 
dJ Lower than some studies show.
ej Used as soil treatments; adheres readily to soil particles, 
f/ Four-day exposure for LC50.
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PLANTS THAT POISON
The most innocent-looking, even the most beautiful plant in the garden, window 
box, or field may be a potential killer or cause serious illness if eaten. Chil­
dren are frequent victims. Here are the facts about poisonous plants to help you 
present this vital information in the classroom.
The first bud of spring beckons children outside to enjoy the newness of nature; 
it also attracts them to many of the plants that grow in nearby fields and gar­
dens. Most youngsters who are tempted to sniff, taste, or swallow these plants 
are dangerously unaware of the poisons contained in some of them.
A collection of poisonous plants displayed in the classroom with their dangers 
clearly explained could save a child from illness, pain, perhaps even death. The 
ease with which a child can fall prey to these dangerous beauties and the peril 
involved is illustrated by this story:
Several years ago a group of boys age six to eight went on an outing in the Mid­
west. They spent the day climbing, hiking, and exploring the countryside. 
Shortly after they returned, some of the boys began to laugh senselessly, pick 
imaginary objects out of the air and bark like dogs. Others crawled under their 
beds crying and moaning.
The next day most of the boys were back to normal, and all had completely recov­
ered in three days. What was the cause of their weird actions? A patch of com­
mon jimsonweed. The boys had picked and eaten some jimsonweed seeds.
This plant, whose name comes from the colonial settlement of Jamestown, Virgin­
ia, is commonly referred to as thorn apple or stinkweed. It grows almost every­
where--in backyards and wastelands--and is responsible for more poisonings than 
any other plant. It grows from 2 to 5 feet tall, and has large leaves and white, 
funnel-shaped flowers resembling momingglories. All parts are poisonous, but 
the seeds and leaves especially so.
Children have become ill after simply sucking nectar from its flowers or chewing 
a few seeds or leaves. Many hippies in New York City’s Greenwich Village have 
been hospitalized after drinking jimsonweed ’’tea" for the kicks it provides. The 
effects are often mild, but can be as severe as delirium, distorted sight, coma, 
and even death. Both adults and children have been fatally poisoned by tea 
brewed from the plant’s seeds and leaves in the mistaken belief it would cure 
asthma and other ailments.
The U.S. Public Health Service reported this year that chewing momingglory 
seeds can have an effect similar to that of the jimsonweed.
Reprinted from March-April, 1968, School Safety Magazine, a publication of the 
National Safety Council, with permission.
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It's hard to believe that many of the plants that grow in a peaceful meadow or 
along a quiet river, or even in the back yard can be labeled as poison, just as 
one labels a bottle of ammonia or a can of insecticide.
John M. Kingsbury, in his book Poisonous Plants of the United States and Canada, 
states that more then 700 species of plants are known to have caused death or 
illness.
Included in these 700 are some of nature’s most delicate creations: the olean­
der bush, the lily of the valley, and the rhododendron.
Each year an estimated 12,000 children ingest these plants and others like them. 
A Seattle study revealed that 10 percent of 100 chiId-poisoning cases observed 
were of youngsters who had eaten toxic plants, and that in six of these cases, 
the children's parents had no idea the plants were dangerous.
A survey of both the classroom and the home is likely to turn up some of these 
potentially dangerous plants. The dieffenbachia, for instance, a common indoor 
plant, has a stalk containing needle-like crystals of calcium oxalate that, if 
chewed, can become embedded in the tissues of the mouth and tongue, causing 
swelling. A woman in Cleveland nearly died a couple of years ago when her swol­
len tongue began to block the air passages to her throat.
The leaves of the lovely oleander bush, another indoor plant, contain a deadly 
heart stimulant that, if eaten, could kill a child. Some people have died merely 
from eating steaks that had been speared on oleander twigs and roasted over an 
open fire.
Of greatest danger to children are the small attractive berries they find in 
their yards or in fields near their homes. The berries often look like wild 
fruit--a mouth-watering delight. Danger--their juice may be deadly.
In Ohio, one summer, a little girl prepared a play luncheon in the back yard. On 
a miniature plate she put an apple, a radish, and some berries she had picked 
from a shrub growing in her mother’s rock garden. Four hours later she lapsed 
into a coma and within seven hours after the luncheon she died.
An autopsy showed that the berries she had eaten were from the Daphne mezereum 
plant. It is cultivated in back yards and also grows wild in thickets through­
out the country. In early spring it has white or purple flowers that are fol­
lowed by small red or yellow berries containing a corrosive poison that produces 
severe bums in the mouth and digestive tract. Only a few berries are enough to 
kill a child.
In Tacoma, Washington, a young girl, who was thought to have choked on a piece 
of candy, died suddenly. A careful study of the case revealed that the girl had 
eaten several berries from the poisonous nightshade bush growing near her home.
This vine-like plant, found throughout the country, stretches along the ground 
or grows upright to a height of about two feet. Its berries, which grow in clus­
ters, are most toxic when unripe; when they ripen to a bright yellow, orange, 
and red, they become the least poisonous part of the plant.
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Another beriy found to be deadly only in its unripe form is that of the Lantana 
camara or red sage, which grows extensively in the South. A few years ago, 17 
children in Florida were treated for ingestion of this berry; four of them were 
hospitalized with severe poisoning, and one girl died a short while after eating 
the berries.
Of nearly equal attraction to children are the various parts of fruit trees--the 
twigs of cherry trees that release cyanide when eaten, and the leaf of the peach 
tree which contains hydrocyanic acid, one of the five most dangerous poisons 
known. Five children became ill after drinking "tea” brewed with hot water and 
peach leaves.
A garden that contains potatoes and tomatoes presents a further threat to the 
child. The foliage and vines of both plants contain alkaloid poisons that can, 
\ihen swallowed, create nervous disorder and stomach upset.
Most dangerous of all plants in the vegetable garden is rhubarb. Its stalk, 
commonly used in baking and cooking, of course is not toxic, but the leaf blade, 
containing oxalic acid which crystallizes in the kidneys, causes severe damage 
if a number of leaves are eaten.
Castor bean seeds, sold in any garden store for about 25 cents a packet, contain 
the powerful blood poison ricin that could kill a child. The beans are a mot­
tled black and brown and resemble a beetle. Children often play with them, and 
jewelry manufacturers make necklaces from them. If they are chewed or swallowed, 
they become deadly.
It is essential that children and adults understand the dangers involved in eat­
ing unfamiliar plants. Those growing in the classroom or around the home should 
be identified in every way before they are appreciated for something other than 
their natural beauty!
POISONOUS HOUSE PLANTS
Plant Toxic part Symptoms
Hyacinth, 
Narcissus, 
Daffodil
Bulbs Nausea, vomiting, diarrhea. May be fa­
tal.
Oleander Leaves, 
branches
Extremely poisonous. Affects the heart, 
produces severe digestive upset and has 
caused death.
Dieffenbachia 
(Dumb cane) 
Elephant ear
All parts Intense burning and irritation of the 
mouth and tongue. Death can occur if 
base of the tongue swells enough to 
block the air passage of the throat.
Rosary pea, 
Castor bean
Seeds Fatal. A single rosary pea seed has 
caused death. One or two castor bean
seeds are near the lethal dose for 
adults.
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Plant Toxic part Symptoms
F L O W E R G A R D E N  P L A N T S
Larkspur Young plant, 
seeds
Digestive upset, nervous excitement, 
depression. May be fatal.
Monkshood Fleshy roots Digestive upset and nervous excitement.
Autumn crocus, 
Star-of- 
Bethlehem
Bulbs Vomiting and nervous excitement.
Lily of the 
valley
Leaves, 
flowers
Irregular heart beat and pulse, usually 
accompanied by digestive upset and men­
tal confusion.
Iris Underground
stems
Severe, but not usually serious, di­
gestive upset.
Foxglove Leaves One of the sources of the drug digital­
is used to stimulate the heart. In 
large amounts, the active principles 
cause dangerously irregular heartbeat 
and pulse, usually digestive upset and 
mental confusion. May be fatal.
Bleeding heart
(Dutchman's
breeches)
Foliage, 
roots
May be poisonous in large amounts. Has 
proved fatal to cattle.
P O I S O N O U S  VEGE T A B L E  G A R D E N  P L A N T S
Rhubarb Leaf blade Fatal. Large amounts of raw or cooked 
leaves can cause convulsions, coma, 
followed rapidly by death.
P O I S O N O U S O R N A M E N T A L  P L A N T S
Daphne Berries Fatal. A few berries can kill a child.
Wisteria Seeds, 
pods
Mild to severe digestive upset. Many 
children are poisoned by this plant.
Golden chain Bean-like cap­
sules in which 
the seeds are 
suspended
Severe poisoning. Excitement, stagger­
ing, convulsions, and coma. May be fa­
tal.
Laurels, 
Rhododendron, 
Azaleas
All parts Fatal. Produces nausea and vomiting, 
depression, difficult breathing, pros­
tration, and coma.
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Plant Toxic part Symptoms
Jessamine
Lantana 
camara 
(red sage)
Yew
Wild and
cultivated
cherries
Oaks
Elderberry
Black locust
Jack-in-the- 
pulpit
Moonseed
May apple
Berries
Green berries
Berries, 
foliage
Fatal. Digestive disturbance and nerv­
ous symptoms.
Fatal. Affects lungs, kidneys, heart, 
and nervous system. Grows in the south­
ern U.S. and in moderate climates.
Fatal. Foliage more toxic than berries. 
Death is usually sudden without warning 
symptoms.
P O I S O N O U S  TREES A N D  S H R U B S
Twigs, 
foliage
Foliage, 
acorns
Shoots, 
leaves, 
bark
Bark, 
sprouts, 
foliage
Fatal. Contains a compound that re­
leases cyanide when eaten. Gasping, 
excitement, and prostration are common 
symptoms that often appear within min­
utes .
Affects kidneys gradually. Symptoms ap­
pear only after several days or weeks. 
Takes a large amount for poisoning. 
Children should not be allowed to chew 
on acorns.
Children have been poisoned by using 
pieces of the pithy stems for blowguns. 
Nausea and digestive upset.
Children have suffered nausea, weak­
ness and depression after chewing the 
bark and seeds.
P O I S O N O U S  P L A N T S  I N  W O O D E D  A R E A S
All parts, 
especially 
roots
Berries
Apple, 
foliage, 
roots
Like dumb cane, contains small needle- 
like crystals of calcium oxalate that 
cause intense irritation and burning of 
the mouth and tongue.
Blue, purple color, resembling wild 
grapes. Contains a single seed. (True 
wild grapes contain several small seeds.) 
May be fatal.
Contains at least 16 active toxic prin­
ciples, primarily in the roots. Chil­
dren often eat the apple with no ill 
effects, but several apples may cause 
diarrhea.
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Plant Toxic parts Symptoms
POISONOUS PLANTS IN SWAMPS OR MOIST AREAS
Water hemlock All parts Fatal. Violent and painful convulsions. 
A number of people have died from hem­
lock.
POISONOUS PLANTS IN FIELDS
Buttercups All parts Irritant juices may severely injure the 
digestive system.
Nightshade All parts, 
especially the 
unripe berry
Fatal. Intense digestive disturbances 
and nervous symptoms.
Poison
hemlock
All parts Fatal. Resembles a large wild carrot. 
Used in ancient Greece to kill con­
demned prisoners.
Jimsonweed 
(thorn apple)
All parts Abnormal thirst, distorted sight, de­
lirium, incoherence, and coma. Common 
cause of poisoning. Has proved fatal.
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VEGETABLE GROWING NO. 4 
(REVISED, 1970)
WEED CONTROL IN THE VEGETABLE GARDEN 
by H.J. Hoperi^
Three general methods of weed control that can be used in the home garden are:
1. Cultivation and mechanical removal
THIS METHOD IS THE ONE MOST USED, AND IS THE SAFEST ONE IN THE HOME GARDEN. 
Mechanical removal must be repeated several times throughout the growing sea­
son of a crop. Vacations or absence from the garden area is a negative factor 
for this method. Depending on the size of the garden, weeds can be controlled 
by power equipment or by wheel and hand hoes.
2. Mulching or smothering of weeds (see Circular 1009, "Mulching Vegetables: 
Practices and Commercial Applications")
Basically, this is a method of preventing light from reaching the weed seedling. 
Any number of opaque materials can be used for mulching, such as: Kraft papers,
black polyethylene, ground c o m  cobs, weed-seed-free straw, other fresh vege­
tation, and composted vegetation.
Additional factors in favor of mulching are: moisture conservation, stabilized
soil temperatures, and keeping above-ground, edible plant portions clean.
3. Use of herbicides
This method of control is not practical in small vegetable gardens containing 
several crop species because different vegetables and weeds vary in their tol­
erance to herbicides. Ideally, to control weeds in a garden containing several 
species, several herbicides should be used. Several desirable herbicides for 
specific species remain in the soil longer than one growing season, and may 
kill or injure specific species the following year.
Application methods must be carefully controlled when a herbicide is used on 
small areas. The tendency is to apply additional amounts if the quantity meas­
ured out "looks" as though it is not enough.
THE IDEAL METHOD WHEN USING A HERBICIDE TO CONTROL WEEDS IN VEGETABLE CROPS OR 
STRAWBERRIES IS WITH A HERBICIDE FOR EACH VEGETABLE SPECIES, AS OUTLINED IN 
CIRCULAR 907, "HERBICIDE GUIDE FOR COMMERCIAL VEGETABLE GROWERS," OR "HERBICIDES 
FOR COMMERCIAL FRUIT CROPS," H-659.
Many people using chemical weed control in their vegetable garden do not have a 
sufficient area to treat to make buying several herbicides worthwhile.
1/ Vegetable Crops Specialist, University of Illinois, Urbana-Champaign.
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If a gardener is unwilling to remove weeds by hand, and it is convenient to use 
a herbicide in the home or commercial garden, Dacthal, Amiben, or Treflan can be 
used on the indicated species. Remember that Dacthal, Amiben, or Treflan possibly 
is not the most desirable herbicide for a large planting of the individual species. 
The most desirable herbicides for individual species are listed in Circular 907.
DACTHAL--must be applied to weed-free soil/because it is a weed-seed gemination 
inhibitor. Most effective herbicide action is obtained if rainfall or irrigation 
is applied 2 to 3 days after application.
Total pounds*
of 2 1/2%
granular Total pounds’k
Dacthal of 51 granular
per 1,000
ft.
Dacthal per
Crop sq. 1,000 sq. ft . When to use
Snap or garden 
beans (not lima) 8-9 4-4.5 Immediately after seeding
Broccoli 8-9 4-4.5 Immediately after seeding or transplanting
Brussels sprouts 8-9 4-4.5 Immediately after seeding or transplanting
Cabbage 8-9 4-4.5 Immediately after seeding or transplanting
Cantaloupe 8-9 4-4.5 To the soil, 4-6 weeks after seeding**
Cauliflower 8-9 4-4.5 Immediately after seeding or transplanting
Collards 8-9 4-4.5 Immediately after seeding
Cucumbers 8-9 4-4.5 To the soil, 4-5 weeks after seeding**
Eggplant 8-9 4-4.5 Immediately after transplanting, or up to 
6 weeks after transplanting**
Lettuce
(leaf and head) 8-9 4-4.5 To the soil, 1-3 weeks after emergence**
Mustard greens 8-9 4-4.5 Immediately after seeding
Onions 8-9 4-4.5 Immediately after seeding
Peppers 8-9 4-4.5 To the soil, after transplanting**
Potatoes 8-9 4-4.5 Immediately after planting
Squash 8-9 4-4.5 To the soil, 4-6 weeks after seeding**
Strawberries 8 4 At time of transplanting or to established 
beds in fall and early spring (Do not apply 
after first bloom)
Sweet potatoes 8-9 4-4.5 Immediately after planting
Tomatoes 8-9 4-4.5 To the soil, 4-6 weeks after transplanting**
Turnips 8-9 4-4.5 Immediately after seeding
Watermelons 8-9 4-4.5 To the soil, 4-6 weeks after transplanting**
14 pounds per acre for all except strawberries, on which a total rate of 12 pounds 
per acre must be used. Five percent and 2 1/2 granular Dacthal is available in 
50-pound bags.
**Must be applied to weed-free soil.
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AMIBEN (also sold as VEGIBEN)--is a herbicide which is available to many farmers 
because it is used in soybean culture. It can be used on the following vegetable 
species:
Crop
Lb. of active 
ingredient 
per acre When to use
Beans, dry 3 Preemergence application
Beans, lima 3 Preemergence application
Peppers 3-4 As soon after transplanting 
as possible; use GRANULAR 
form only and apply to 
dry foliage
Pumpkins 
and squash
3-4 Preemergence application; 
use on 'heavy" soil, but 
use Dacthal on "light" soil
Sweetpotatoes 3-4 Apply after transplanting 
before weeds emerge
Tomatoes 3-4 As soon after transplanting 
as possible; use on heavy 
soil only; use GRANULAR 
form only and apply to dry 
foliage
TREFLAN--is also used 
species listed below, 
planting or seeding, 
double-disk into the
in soybean culture. It can also be used on the vegetable 
Treflan must be incorporated into the soil before trans- 
To insure uniform incorporation, use a rototiller or 
soil at right angles.
Crop
Lb. of active 
ingredient per acre When to use
Snap and lima beans 0.75 Preplant soil incorporation
Dry beans 1.0 Preplant soil incorporation
Broccoli 1.0 Pretransplant soil incorporation
Brussel sprouts 1.0 Pretransplant soil incorporation
Cabbage 1.0 Pretransplant soil incorporation
Cauliflower 1.0 Pretransplant soil incorporation
Carrots 1.0 Preplant soil incorporation
Kale 0.75 Preplant soil incorporation
Mustard greens 0.75 Preplant soil incorporation
Okra 1.0 Preplant soil incorporation
Peas 0.75 Preplant soil incorporation
Peppers 1.0 Pretransplant soil incorporation
Tomatoes 1.0 Pretransplant soil incorporation
Turnip greens 0.75 Preplant soil incorporation
229
-4-
CAUTION: Pesticides can be injurious to humans, domestic animals, desirable
plants, and fish or other wildlife--if they are not handled or applied prop­
erly. Use all pesticides selectively and carefully. Follow recommended 
practices for the disposal of surplus pesticides and pesticide containers.
Urbana, Illinois January, 1970
Issued in furtherance of Cooperative Extension Work, Acts of 
May 8 and June 30, 1914, in cooperation with the U.S. Department 
of Agriculture. John B. Claar, Director, Cooperative Extension 
Service, University of Illinois at Urbana-Champaign
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Herbicide Guide 1971
FOR COMMERCIAL VEGETABLE GROWERS
W eed g r o w t h  reduces vegetable g row ers ’ incom e in 
the U nited States b y  m illions o f  dollars annually as a 
result o f  low er yields, p oorer  quality, and added labor 
in harvesting and processin g  the crops.
T h is  guide should be used together w ith  the g ro w e r ’s 
k now ledge o f  soil types and the crop  and w eed  h istory 
o f  the area to  be treated. T h e  decision  o f  w hether to 
use herbicides o r  other m eans o f  w eed  con trol depends 
in part on the severity  o f  past w eed  infestations. 
Several herbicides m ay be suggested fo r  som e crops. 
T hese herbicides have show n g o o d  control w ith  no 
in ju ry  to the vegetables under test conditions. N ot all 
herbicides cleared fo r  use on  a species are necessarily  
listed. W h ere  the ch oice  o f  m ore  than one herbicide is 
suggested, the decision  rests w ith  the grow er and is 
based on  his know ledge o f  past w eed  in festation  and 
cost o f  material. W h ere  one herbicide w ill not con tro l 
the w eed  spectrum  present a com bination  o f  herbicides 
is suggested. W h e n  using an herbicide fo r  the first 
time, a sm all-scale trial is advised.
T hese  suggestions fo r  chem ical w eed  con tro l in vege­
tables are based on  research at the Illinois A gricu ltu ra l 
E xperim en t Station, the U .S . D epartm ent o f  A g r icu l­
ture, and other research institutions. T h e  U n iversity  
o f  Illinois and its agents assum e n o  responsibility  fo r
results fro m  the use o f  these herbicides, w hether or 
not they w ere used in a ccordan ce  w ith  suggestions, 
recom m endations, o r  d irections o f  the m anufacturer or 
any governm ental agency.
Reading the label of the herbicide container is the 
m ost profitable time y ou  spend in  w eed  control. U se 
o f  the m aterial and m ethods o f  use depend on  registra­
tion o f  the herbicide by  the federa l F o o d  and D ru g  
A dm inistration . D o  n ot use any  herbicide unless the 
label states that it is cleared ‘for the use on the crop 
to be treated. .
W h ere  m ixtures o f  chem icals are applied the user 
will assume the responsibility  fo r  freed om  from  resi­
dues i f  such applications are n ot labeled b y  the F D A  
as a m ixture.
Suggestions som etim es change du rin g  the grow ing  
season based on  F D A  clearances a fte r  date o f  issue. 
These suggestions are printed on ly  on ce  each year, and 
are th erefore  subject to  change w ithout notification.
W atch  fo r  n otice o f  changes in F D A  registration o f  
herbicides (a s  they are identified b y  the F D A )  in the 
Illinois V egetable F arm er ’s L etter. T h e  Letter is 
available from  the D epartm ent o f  H orticu lture, U n i­
versity  o f  Illinois, U rbana 61801.
N ote: In  the suggestions table on  the fo llow in g  pages, the trade names o f  the herbicides are usually 
used. T h e  list im m ediately be low  show s trade nam es and their correspon d in g  com m on  nam es.
Com m on name
a m ib e n ...............
atrazine ..............
b e n e f in ...............
ben su lide............
butylate..............
C D A A .................
c h lo r o x u r o n .. .  , 
ch lorpropham  .
c y c lo a t e ..............
da lapon ...............
d iu ro n .................
D C P A .................
d in oseb .................
d ip h e n a m id ___
E P T C .................
lin u ro n .................
Trade name
. . .  .A m iben , V egiben
............................. A A trex
.................................Balan
............................. P re fa r
................................ Sutan
............................R a n d o x
......................... T en oran
.................... C h lo r o I P C
......................... R o -N e e t
......................... D ow p on
........................... K arm ex
............................D acthal
S in o x  P E , P rem erge
............ D ym id , E nide
.............................. E ptam
........................  L o r o x
C o m m o n  n am e
m etabrom u ron . . .
m o n u ro n .................
M C P A ...................
M C P B ...................
n a p ta la m ...............
n it r a l in ...................
n itro fe n ...................
p e b u la te .................
p r o p a c h lo r ............
p y r a z o n ...................
s im a z in e .................
sodium  T C A  , . . .
triflura lin .................
P etroleum  solvent 
2 ,4 -D  (a m in e) . .
Trade name
. ...................Patoran
.......................T elvar
............ N um erous
. . . . . .N u m erou s
.....................A lanap
................. Plana vin
......................... T O K
.......................T illam
..................R am rod
.................. Pyram in
.....................P rincep
........................ T C A
.................... Treflan
S toddard  Solvent 
.............N um erous
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
Prepared by H. J. Hopen, Department of Horticulture CIRCULAR 907
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USE THESE SUGGESTIONS IN 1971 ONLY
Rate of activeingredient ter acre actually Weeds BeU time oj application (based on crop stage)Crop Herbicide covered1 controlled Remarks, cautions, limitations
Asparagus A mi ben 3 lb. Annuals Immediately after seeding Irrigation or rainfall after treatment wilt give maximum
(seedlings) control.
Asparagus Dowpon 5-10 lb. Perennial grass End of harvest season Apply when grass weeds are 3 to 4 inches tall. Direct sp 
under fern growth.(established following disking
plantings) Telvar 3 lb. Annuals | In spring before spears 
emerge and immediately
Apply Telvar after disking. Do not exceed 6 lb. per group­
ing season.
Karmex 1.5-3 lb. Annuals! following harvest Apply Karmex after disking. Db not exceed 4.8 lb. 
growing season. Do not replant treated area to any other 
crop for 2 years after last application.
Princep 3-4 lb. Annuals In spring and after harv est Apply after disking. Do not treat during last year in aspar­
agus because of residue.
With Telvar, Karmex and Princep — usually weed infesta-
tion will be reduced and spring application will be sufficient 
after first year.
Beans, lima 
and dry
Amiben 2-3 lb. Annuals Immediately after seeding Field may be rotary-hoed without destroying herbkidal 
action. Do not feed foliage to livestock.
Amiben 2 lb. Annuals Immediately after seeding Gives sustained annual grass control.
plus Rand ox +  2 lb.
Treflan 0.5-0.75 lb. Annuals' Preplant soil application 
Incorporate with soil 
immediate^
Plant crop immediately or within 3 weeks after application 
Can be used up to 1 lb. on dry beans.
Beans, dry Plana vin 1-1.5 lb. Annuals Preplant soil application 
Incorporate with soil
Can be used on sandy soil.
Beans, snap Eptam 3 lb. Annual grasses Preplant soil application
and nutgrasa4 Incorporate with soil 
immediately
Treflan 0.5-0.75 lb. Annuals' Preplant soil application 
Incorporate with soil 
immediately
Plant crop immediately or within 3 weeks after application
Dacthai 6-10 lb. Annuals' 
(primarily grass)
Immediately after seeding Do not feed treated plant parts to livestock.
Planavin 1-1.5 lb. Annuals Preplant soil'application 
Incorporate with soil
Can be used on sandy soil.
Sinox PE or 3-4 lb. Annuals Apply immediately before Use on “ second crop" snap beans to control broad-leaved
Premerge crop emergence weeds. May not control smart weed and annual grasses, 
not use on light sandy soil as injury may result.
Beets, garden Pyranfin 4 lb. Annuals Preemergence or after beets Where grasses are a severe problem use 4 lb. Pyramin ■+■ 
lb. TCA or 4 lb. Ro-Neet.(primarily cmerg'e and before weeds
broad-leaved) have 2 true leaves
Ro-Neet 4 lb. Annual grasses Preplant soil application 
Incorporate with soil
Use a combination treatment with Pyramin to broaden 
control spectrum.
immediately
TCA 8 lb. Annual grasses Preemergence Do not use treated tops for food.
Preemergence--  direct-seeded
Broccoli Treflan 0.5-0.75 lb. Annuals' Preplant soil application Stunting or growth reduction may occur at recommended
Brussels (primarily Incorporate with soil rates.
sprouts
Cabbage
grasses) immediately
Dacthai 6-10 lb. Annuals' Immediately after seeding
Cauliflower (primarily
grasses)
Preemergence -— transplanted
Treflan 0.5-1 lb. Annuals’ Preplant soil application Transplant after application to 3 weeks later.
(primarily Incorporate with soil
grass) immediately
Planavin 1-1.5 lb Annuals Preplant soil application Transplant after application. Can be used on sandy toil
(primarily
grass)
Incorporate with soil
Postezoergence — direct-seeded or transplanted
TOK' 3-5 lb. Broad-leaved One to 2 weeks after crop Use wettable powder formulation to reduce injury paten-
weeds' emergence or transplanting, 
while weeds are in seedling 
stage
tial.
Carrots
Preemergence
Treflan 0.5-1.0 lb. Annuals' Preplant soil incorporation Seed after application to 3 weeks later.
(primarily Incorporate with soil
grass) immediately
Lorox 1-1.5 lb. Annuals Preemergence Do not feed treated foliage to livestock or replant treated 
area for 4 months. Can also be used on parsnips, but do not
use on parsnips on sandy soil.
> Based on active ingredients (actual amount of active herbicide in material or add equivalent). Ute lower rate on sandy soil and higher rate on cU) 
loam soils. When using a band application over the row, adjust amount of material applied to the part of an acre treated. See Illinois Circular 791.
> May not control ragweed and panicum. 1 May not control ragweed, smart weed, and velvetleaf. 4 May not control smart weed. • May not control «  
weed and velvetleaf. 'M a y  not control crabgrass. 7 Use of 50% wettable powder is suggested for cabbage and horseradish. * May not control ragwt 
chickweed. Grass control is sometimes marginal. 1 Do not use Alanap Plus, Solo, Whistle, or Amoco Soybean herbidde. These materials ill contain A 
plus another ingredient which may cause injury.
C rop Herbicide
Rais of active ingredieni 6er acre actually 
covered* Weedscontrolled Best time of application {based on crop state) Rentaskj, cautions, limitations
Postemsrgeace
Carrots
(continued)
Loro* 1-1.5 lb. Annuals Postemergence on carrots 
only after crop is 2-6 inches 
tall
Do not feed treated foliage to livestock or replant treated 
area for 4 months.
TOK 3-5 lb. Broad-leaved
weeds*
While weeds are in seedling 
stage
Can also be used on celery and parsley.
Terioran 4 lb. Broad-leaved
weeds
After true leaves formed 
on carrots; before weeds 
are over one inch tall
Do not apply within 60 days before harvest.
Stoddard
Solvent
60-80 gal. Annuals .After 2 true leaves have 
appeared (do not apply to 
carrots or parsnips after they 
are inch diameter, since 
oily taste may result)
Most effective when sprayed on cloudy days or during high 
humidity, and when weeds are not more than 2 inches high. 
May not control ragweed. Do not apply within 40 days of 
harvest. Can also be used on celery, dill, parsnips, and 
parsley.
Cucumbers
Muskmelons
Watermelons
Alanap* 3-5 lb. 
3-3.5 lb.
Annuals4 Immediately after seeding
or transplanting
After transplanting or vining
Do not use on cold soil. Rainfall or irrigation after treat­
ment gives maximum control.
Use granular form. Keep away from foliage. Apply to soil 
after weeds have been removed.
Prefar 4-6 lb. Annuals
(primarily
grasses)
Preplant soil incorporation 
Incorporate with soil 
immediately
Is primarily a grass killer. May not control lambsquarter. 
Consult label tor sensitive crops within 18 months after 
application. Prefar can be used in rotation only with toma­
toes, brocolli, Brussels sprouts, cauliflower, and lettuce, 
within 18 months of application.
Prefar 3-4 lb. Grasses and Preplant soil incorporation Haa value for broad spectrum weed control. Consult label
plus Alana p +2-3 lb. broad leaves for Prefar; Alanap as an 
immediate post seeding 
application
for sensitive crops within 18 months after Prefar applica­
tion.
Eggplant Dacthal 6-10 lb. .Annuals’
(primarily
grass)
Immediately after 
transplanting
Horseradish TOK7 3-5 lb. Broad-leavedweeds*
Before weeds are 1 inch tall. 
One application per growing 
season only
Will not consistently control weeds over 1 inch tall. Some 
emerging annual grass may be controlled by this treatment. 
Lower rate will control seedling purslane.
Lettuce Balan 1.5 lb. Annuals Preplant soil incorporation Incorporate with soil 
immediately
Is primarily a grass killer. Seed after application to 3 
weeks later. Do not plant wheat, barley, rye, grass, onions, 
oats, beets, or spinach for 12 months alter application.
Onions
Potatoes
Preemerguee
Dacthal 6-10 lb. Annuals’
(primarily
grasses)
Immediately after seeding 
or transplanting
May not kill smartweed or common ragweed. Can be used 
on seeds, sets, or seedlings. Use only on mineral soils.
Randox 4-6 lb. Annuals’
(primarily
grasses)
Just before onions emerge Use on muck soils. Heavy rainfall may reduce stand. Very 
effective on purslane and pigweed.
Postemergence
TOK 3-4 lb. Broadleaf weed 
control
When weeds are in seedling 
•tagt and not over 1 inch 
tall
Use a single application of E.C. or W.P. per growing season. 
Do not apply E.C. until onions are in the 2-3 leaf stage. Premrrtence use of TOK with heavy rainfall may reduce 
stand.
Tenoran 4 lb. Broad-leaved
weeds
After 2 to 3 onion leaves 
have formed, before weeds 
arc over 1 inch tall
Do not apply within 30 days of harvest. Use on dry-bulb 
production and seed to set production only.
Chloro-I PC 3-6 lb. Broadleaf control 
(especially 
smart weed)
On seeded onions; 
loop stage or after 3- to 
4-leaf stage
In the later sprays, direct at base of onion plant. If more 
than one application is applied do not exceed 6 lb. per acre 
for the season. Use lover rates in cool, teet weather. Use no
later than 30 day's before harvest.
Seed after application to 3 weeks later Some reduction of 
growth possible under stress.
May delay maturity 1 to 4 days. Use at least 20 gal. of 
water per acre. Do not feed vines to livestock.
MCPA is more effective on mustard. MCPB is less in­
jurious to peas.
Eptam 3-5 lb. Annual grasses 
and nutgrass*
Preplant soil application 
or drag-off treatment 
at emergence 
Incorporate with soil 
immediately
Use lower rate on sandy soil.
Lorox 1-2 lb. Annuals At very start of potato 
emergence
Plant tubers at least 2 inches deep. Do not replant treated 
area to other crops for 4 months after treatment. May in­
jure crop on light sandy soil.
Patoran 2-3 lb. Annuals At very start of potato 
emergence
Do not apply within 90 days before harvest.
Dow pon 7 lb. Quackgrass Before plowing in spring; 
wait 4 days before plowing 
and planting
Not for fields intended for red-skinned varieties 
Rose. Do not plant potatoes for 4 weeks.
or White
Treflan 0.5-0.75 lb. Annuals’ Preplant soil incorporation 
Incorporate with soil 
immediately
MCPB 1 lb. [ Broad-leaved When peas are 3-7 inches
weed and tall and no later than 4
MCPA lb.J Canada thistle nodes prior to pea blossom
(See footnotes on page 2.)
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Crop Herbicide
Rat* of actio* 
ingredient ter 
acr* actually 
corned1
Weed*
controlled
Best time of application 
{based on crop stage) Remarks, cautions, limitations
Potatoes,
sweet
Dacthal
Amiben
6-10 lb. 
3 lb.
Annuals*
Annuals
Immediately after planting 
Immediately after planting
May not control smart weed or common ragweed. P re fe ra b le  
on sandy soil.
Preferred on loam soils. Do not feed foliage to livestock
Spinach Chtoro-IPC
Ro-Neet
1-3 lb. 
4 lb.
Annuals 
Annual grasses
Immediately after seeding 
Preplant soil application 
Incorporate with soil 
immediately
Use 1 lb. if the temperature is below 60*. 
FOR TRIAL USE ONLY IN 1971.
Squash
Pumpkins
Ala nap* 
Amiben
3-3.5 lb. 
3-4 lb.
Annuals4
Annuals
Immediately after seeding
As soon after seeding as 
possible
Do not use early when soil is cold. Moisture is necessary 
for good control. Use 3-lb. rate on sandy soils.
Use on loam soils.
Summer
squash
Prefar 4-6 lb. Annuals Preplant soil application 
Incorporate with soil 
immediately
Is primarily a pass killer. May not control la m b sq u u rters  
Consult label for sensitive crops within IB months of 
application. Use in combination with Alanap as suggested 
for cucumbers.
Sweet corn
Preemergenee
AAtrex 2-3 lb. Annuals, annual 
and perennial 
grasses'
Preemergence, apply no later 
than 3 weeks after seeding 
Shallow cultivation may 
improve weed control 
during dry weather
Ramrod 4-5 lb. Annuals Preemergence
AAtrex 1.5 lb. Annuals and Preemergence
plus Ramrod + 3 lb. perennial grasses
Sutan 3-4 lb. Primarily 
annual grasses
Preplant soil application 
Incorporate with soil
AAtrex 1 lb. Annuals and Preplant soil incorporation
plus Sutan 
Postemsrgesce
+ 3  lb. perennial grasses Incorporate with soil 
immediately
2,4-D
(amine)
Vi lb. Broad-leaved Postemergence
AAtrex 2 lb. Annuals, annual 
and perennial 
grasses'
Directed spray 3 weeks 
.after emergency
Grow corn a aecood year without AAtrex treatment, 
chemical ha* a high toil residue. Do not plant other vege­
table crop* on a sprayed area until a second year of corn lines 
been grown. Use AAtrex where quaclcgraas is a problem 
Residue hazard decreased when banded or in combination 
with Ramrod or Sutan.
Do not use on sandy soils.
Use to reduce AAtrex residue.
Use on sandy soil and where nutgrass is a problem.
Use where nutgrass is s problem and to reduce AAtrex 
residue.
Preferably, apply before corn is 6 inches tall. If corn is 
12 inches reduce rate to Vi lb.
Can be combined with crop oils for post emergence a peti­
tion as an emergency measure. This may increase resutue 
following year. Preemergence use preferred. Do not grow 
or feed treated foliage for 21 days after treatment.
Tomatoes, 
direct-seeded
Dymid,
Enide
Tillam
4-6 lb. 
4 lb.
Annuals
Annuals
Preemergence
Preplant soil incorporation 
Use a 2-4 inch incorporation
Do not plant other food crops on treated areas for 6 months 
Direct seed as soon after application as possible.
Tomatoes 
And Peppers, 
transplanted
Dymid,
Enide
4-6 !b. Annuals After transplanting Use 4 lb. on light soils. Use a maximum of 5 lb. on peppers
Vegiben 3-4 lb. Annuals Wait 3 days after 
transplanting to apply
Use granular formulation only. Do not use on sandy soil
Treflan 0.5-1 lb. Annuals* Preplant soil application 
Incorporate with soil 
immediately
Some reduction of growth may be possible under growing 
stress conditions or if rates are higher than suggested for 
soil type.
Plana vin 1-1.5 lb. Annuals Preplant soil application 
Incorporate with soil
Can be used on sandy soil.
(See footnotes on page 2.)
PUBLICATIONS A B O U T  HERBICIDE EQ UIPM ENT: The following publications may be obtained from your county exten­
sion adviser or the Office of Agricultural Publications. 123 Mumford Hall. Urbana. Illinois 61801. Circular 791, "Band 
Spraying Preemergence Herbicides"; Circular 837, "Calibrating and M aintaining Spray Equipment"; and G rcu k ir 1008, 
"C alibrating and Adjusting Granular Row Applicators."
Urbane. Mtinoi* t h w r i i r . WTO
Uiu*d in furtherance of Cooperative Extension Work, Acts of May C and Jene 30, 1914, In cooperation wttb the U.S. Oepartwent of Aprfaritw*. 
JOHN 1. C1AAR, Director, Cooperative Extension Service, University of Utlnois at Urbono-Cbeepoifl*. (M 11.70— 1*033
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19/1 Weed Control Guide
T his guide fo r  using w eed control chem icals is based 
on research results at the University o f  Illinois A gricu l­
tural Experim ent Station, other experim ent stations, and 
the U .S. Departm ent o f Agriculture. A lthough not all 
herbicides com m ercially available are m entioned, an at­
tem pt has been m ade to include materials that were 
tested and showed promise for controlling weeds in Illi­
nois. Consideration was given to the soils, crops, and 
w eed problem s o f  the state.
T h e  field o f  chem ical w eed  control is still relatively 
new. T h e  herbicides now  available are not perfect. 
Factors such as rainfall, soil type, and m ethod o f appli­
cation influence herbicide effectiveness. U nder certain 
conditions some herbicides m ay dam age crops to w hich 
they are applied. In  some cases chem ical residues in the 
soil may dam age crops grown later.
W hen deciding whether to use a herbicide, consider 
both the risk involved in using the herbicide and the 
yield losses caused by weeds. I f  you d o  not have m uch  o f 
a w eed problem  and if cultivation and other good  cul­
tural practices are adequate for  control, d o  not use herbi­
cides. M u ch  o f  the risk can be decreased by follow ing 
these precautions:
• Use herbicides only on  those crops for w hich they 
are specifically approved and recom m ended.
• Use no m ore than recom m ended amounts. Applying 
too m uch herbicide m ay dam age crops and m ay be un­
safe if a crop  is to be used fo r  food  or feed, and is costly.
• A pp ly  herbicides only at times specified on  the label. 
Observe the recom m ended intervals between treatment 
and pasturing or harvesting o f crops.
• W ear goggles, rubber gloves, and other protective 
clothing as suggested by the label. Som e individuals are 
m ore sensitive than others to certain herbicides.
• Guard against possible injury to nearby susceptible 
plants. Droplets o f  2,4-D , M C P A , 2 ,4 ,5-T , and dicam ba 
sprays m ay drift for several hundred yards. T ake care to 
prevent dam age to such susceptible crops as soybeans, 
grapes, and tomatoes. I f  it is necessary to spray in the 
vicinity o f  such crops, the am ine form  o f  2 ,4-D  is safer to 
use than the volatile ester form , but even with the amine 
form , spray m ay drift to susceptible crops. T o  reduce 
the chance o f  dam age, operate sprayers at low  pressure 
with tips that deliver large droplets and high gallonage 
output. Spray only on  a calm  day or make sure air is 
not m oving tow ard susceptible crop  plants and ornam en­
tals. Som e farm  liability insurance policies d o  not cover 
crop  dam age caused by the ester form  o f 2,4-D .
• A pply herbicides only when all animals and persons 
not directly involved in the application have been re­
m oved. A void  unnecessary exposure.
• R eturn unused herbicides to a safe storage place
promptly. Store them in original containers, away from  
unauthorized persons, particularly children.
• Since m anufacturers’ form ulations and labels are 
sometimes changed and governm ent regulations m odified, 
always refer to the m ost recent produ ct label.
W here trade names are used in this publication, rates 
refer to the am ount o f  com m ercial product. W here com ­
m on or generic names are used, rates refer to the am ount 
o f  active ingredient. Unless otherwise stated, rates are 
given on  a broadcast basis. Proportionately less should 
be used for  band applications.
T his guide is for  your inform ation. T h e  University o f 
Illinois and its agents assume n o  responsibility for  results 
from  using herbicides, whether or  not they are used ac­
cording to the suggestions, recom m endations, or directions 
o f the m anufacturer or any governm ental agency.
Names of Some Herbicides
T rade C om m on  (gen eric)
A A tre x .....................................................................................atrazine
A m ib e n ........................................................................... chloram ben
A m in o triazole, W eed a zo l...............................................amitrole
A m itrol-T , C y t r o l ........................................................ am itrole-T
B anvel.....................................................................................dicam ba
B la d e x .................................................................................. SD15418
B utoxone, Butyrac, and others....................................... 2,4-DB
C hloro I P C ............................................................. ch lorpropham
D a c t h a l .................................................................................... D C P A
D ow pon , B a sfa p on .............................................................dalapon
E p t a m .......................................................................................E P T C
K n ox w eed ......................................................... E P T C  plus 2,4-D
L a s s o ....................................................................................... alachlor
L o n d a x .................................................. propach lor plus linuron
L o r o x ....................................................................................... linuron
M ilo g a r d ........................................................................... propazine
P lan av in .................................................................................. nitralin
Preforan .................................................................................. C6989
P r in ce p .................................................................................. simazine
R a m r o d ........................................................................... propachlor
( Several) ............................................................................... dinoseb
(S e v e r a l) ................................................................................. M G P A
(S e v e ra l).............................................................. sodium  chlorate
(S e v e r a l) .....................................................................................2,4-D
(S e v e ra l)...................................................................................2,4 ,5-T
S o lo ..............................................naptalam  plus chlorpropham
S u ta n ....................................................................................... butylate
T e n o r a n ........................................................................chloro xuron
T r e f la n ................................................................................ trifluralin
V e in  a m ................................................................................vem olate
F or clarity, trade names have been used frequently. 
T his is not intended to discriminate against similar pro­
ducts not m entioned by trade names.
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Herbicide Application Rates
T h e  perform ance o f  some herbicides is influenced con ­
siderably by the organic-m atter content o f  soil. Y ou  
can estimate the organic-m atter content o f  m ost Illinois 
soils by using the “ C o lor Chart fo r  Estimating O rganic 
M atter in M ineral Soils in Illinois”  (A G -1 9 4 1 ), avail­
able from  your county extension adviser or  the Publi­
cations O ffice, C ollege o f  Agriculture, University o f 
Illinois, U rbana, Illinois 61801. F or a m ore precise deter­
m ination o f  organic matter, obtain a laboratory analysis.
A fter you know the approxim ate organic-m atter con ­
tent o f  soil, T ab le  1 can be used fo r  selecting herbicide 
rates. Using this guide should help you select rates to 
provide adequate weed control and minim ize herbicide 
residue.
Table 1. —  Suggested Herbicide Rates for Illinois Soils
Percent
organic
m atter
Pounds o f active ingredient per acre 
on a broadcast basis
atrazine trifluralin linuron nitralin alachlor
1 ,8 d Y l Y l 54 1 /22 1 ,6 d 2/3 1 1 23 2 .4 54 1 /2 1 /8 2 /24 3 ,2 a 1 2 l / 2 b 2 /2
5 + 4 . 0a- 0 1 3° b 2 /2
C om m ercial form ulation per acre on  a broadcast basis
A A trex Lorox Planavin Lasso
80% 50% liquid liquid
w ettable w ettable (4 lb . / (4 lb . /
pow der p * i D . /g a i J pow der gal.) gal.)
pou n ds q u a r ts p o u n d s qu arts q u arts
1 l d Vi 1 54 1 /22 2d 2 /3 2 1 2
3 3 54 3 1 /8 2 /24 4a 1 4 l / 2 b 2 /25 + 5a> 0 1 6° b 2 /2
* I f you use more than 3 pounds per acre of active atrazine, do not 
follow with any crop except corn or sorghum the next growing season.
b Adapted mainly to soils with less than _4 percent organic matter.
* Since results are variable on soils with 5 percent or more organic 
matter, consider another herbicide or a herbicide combination. Rates indi­
cated for 5 percent or more organic matter are the maximum rates cleared.
d On soils with 1 to 2 percent organic matter it may sometimes be 
referable to increase the rate of atrazine above that indicated. A slightly 
igher rate may be desirable where atrazine is incorporated, under unfavor­
able weather, or for improved control of some weeds.
Corn
F or m ost effective w eed control in co m , well in ad­
vance o f planting plan a program  that includes both 
cultural practices and herbicide applications. I f  weeds 
are not serious, cultural practices alone are sometimes 
adequate. Prepare seedbeds to kill existing weed growth 
and provide favorable conditions fo r  germ ination and 
early grow th o f  com . W orking the soil several times is 
not essential if weeds can be destroyed during final seed­
bed preparation. ^Working the seedbed excessively may 
intensify the w eed problem  and contribute to crusting. 
A  relatively high plant population  and perhaps narrow 
rows provide enough  shading to discourage w eed growth.
Early cultivations are very effective for killing weeds.
T h e  rotary hoe or  harrow  works best if  you use it after 
weed seeds have germinated and before or  as soon as 
the weeds appear above the soil surface. U se row  culti­
vators while the weeds are still very small. Set the shovels 
for shallow cultivation to prevent root pruning and to 
bring few er weed seeds to the surface. T hrow ing soil 
into the row  can help smother weeds in the row. H ow ever, 
if a herbicide has given good  control in the row , it is 
sometimes best not to m ove soil or weeds from  the m id ­
dles into the row. W here you  use a preem ergence herbi­
cide, if it is not sufficiently effective, cultivate with the 
rotary hoe or  row  cultivator while the weeds are still 
small enough to control.
Even where herbicides are used, m ost farmers still use 
a rotary hoe or harrow for an early cultivation, follow ed 
by one or tw o row  cultivations as needed. Som e farmers, 
especially those with narrow  rows, high populations, and 
large acreages, broadcast herbicides and sometimes elim i­
nate cultivation if control is adequate.
W eigh  the added expense o f  broadcasting herbicides 
against other factors, such as time saved at a critical 
season. Research indicates that if weed control is adequate 
and the soil is not crusted because o f excessive seedbed 
preparation or  other factors, there often is little or no 
yield increase from  cultivation on m ost Illinois soils. 
O n e or tw o cultivations are, however, often beneficial 
for controlling certain w eed species that are not con ­
trolled by the herbicide.
T h e  popularity o f  preem ergence herbicides is partly 
caused by the need for im proved control o f  weeds, espe­
cially annual grasses which becam e m ore severe as farmers 
switched from  checking to drilling and hill-dropping com . 
Preemergence herbicides also offer a relatively conven­
ient and econom ical means o f  providing early w eed con ­
trol and they allow  faster cultivation.
Y ou  can m ix  some herbicides w ith other agricultural 
chemicals for application. Y ou  can apply some to the sur­
face, but must incorporate others into the soil. Y ou  
can apply some either way. T im e o f application depends 
partly on what herbicide you use.
Plan well in advance to select a w eed-control program  
that is m ost appropriate for  your soil, crops, weed p rob ­
lems, farm ing operations, and personal desires. Be pre­
pared to m odify  your plans as required during the season.
Preplant Herbicides for Corn
Som e herbicides m ay be applied before planting 
where you wish to com m it yourself to broadcast appli­
cation.
Preplant applications offer an opportunity to make 
som e herbicide application before the busy planting 
season. This can be particularly advantageous fo r  custom 
applicators and fo r  farmers with large acreages. Preplant 
allows few er attachments on  the planter. T h e weather 
will often  dictate the actual time fo r  application, so
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where preplant applications are planned, you  should also 
have an alternate plan in case preplant applications are 
not possible.
Preplant-incorporated applications offer an oppor­
tunity for applying herbicide, insecticide, and fertilizer 
at the same time if the chemicals are com patible and 
if the incorporation gives the proper placem ent for each 
chemical.
AAtrex (atrazine) can be applied w ithin  2 weeks b e ­
fore planting corn. A lthough early spring and even fall 
applications have been tried, research indicates that the 
closer to corn planting time you apply A A trex, the m ore 
successful the application is likely to be.
A pply A A trex  to the soil surface or incorporate it 
lightly with a shallow disking or  similar operation. T he 
field cultivator has been successfully used for  incorpora­
tion, but results have not always been quite as good  as 
with a disk. D epth and thoroughness o f  incorporation will 
depend on m any factors, such as type o f equipm ent, depth 
o f  operation and other adjustments, speed, soil texture, 
and soil physical condition  when incorporating.
W ith  so m any factors involved, exact specifications for 
incorporation cannot be given. H ow ever, one principle to 
keep in m ind is that the deeper the herbicide is incorpo­
rated and the m ore soil it is m ixed with, the m ore diluted 
it will be. W ith  excessive incorporation and dilution 
the effectiveness o f  the herbicide m ay be decreased. 
As a rule o f  thum b, incorporation devices such as a 
disk usually m ove the herbicide only to about half the 
depth at which the im plem ent is operated.
T h e  m ajor reason for  incorporating some herbicides 
is to reduce loss o f  herbicide from  the soil surface. Since 
loss o f  A A trex is not very rapid, incorporation  is not 
essential. M ovin g  herbicide into soil where there is 
sufficient moisture fo r  weeds to absorb the chem ical 
may be another advantage for  incorporating some herbi­
cides.
A A trex is very effective for control o f  m any broad­
leaved weeds and is often quite satisfactory for  control 
o f  annual grass weeds. H ow ever, under unfavorable 
conditions it m ay not adequately control some annual 
grasses such as giant foxtail, crabgrass, and panicum . 
Considerable research has been done attempting to find 
another herbicide that cou ld  be com bined with A Atrex 
to im prove grass control.
Sutan (butylate) plus atrazine has been successfully 
used as a preplant-incorporated treatment. This com bi­
nation has its greatest adaptation to soils above 3 per­
cent organic matter. Sutan can often im prove the con ­
trol o f  annual grass weeds and the com bination gives 
m uch better control o f  broad-leaved weeds than Sutan 
alone.
F or the “ tank m ix”  com bination, Vi gallon o f  Sutan 
plus 1V4 to 2 pounds o f A A trex 80W  per acre broadcast is 
suggested. In jury to c o m  from  this com bination has 
not been a serious problem  thus far, but occasionally 
injury m ay occur.
Sutan (butylate) m ay be used alone as a preplant in ­
corporated treatment at a rate o f  % gallon per acre 
broadcast. Sutan is prim arily fo r  control o f  grass seed­
lings and m ay be helpful for control o f fall panicum , 
Johnsongrass from  seed, w ild cane, and nutsedge. A l­
though it has not been a serious problem  thus far, com  
m ay occasionally be injured by Sutan. It is important 
to apply Sutan accurately and uniformly to avoid injury. 
I f  you use Sutan alone or  in com bination with A Atrex, 
incorporate it im mediately after application.
Sutan is cleared for field com , sweet corn, and silage 
com , but not for hybrid co m  grown for  seed.
Lasso o r  Lasso plus atrazine m ay be used as a pre­
plant treatment within 7 days before planting corn. 
Either treatment can be applied to the surface or in­
corporated. I f  the m ajor problem  is annual grass weeds, 
a surface application rather than incorporation o f Lasso 
is usually preferred. H ow ever, incorporation o f Lasso 
may im prove nutsedge control. I f  Lasso is to be in corpo­
rated, consider using the higher rates indicated on the 
label. See further details under preem ergence section.
Preemergence Herbicides 
Applied at Planting (Preferred)
AAtrex (atrazine) is one o f  the m ost popular herbi­
cides fo r  co m . It controls both broad-leaved and grass 
weeds, but is particularly effective on m any broadleaves 
such as smartweed. C o m  has very good  tolerance to pre­
em ergence applications o f  A Atrex. It is most effective 
on  the light soils that are relatively low  in organic matter, 
but is also effective on soils with m ore organic matter if 
you increase the rate. D o  not exceed the rates specified 
on the label. For help in selecting A A trex rates on the 
basis o f  organic-m atter content o f  the soil refer to T ab le  1.
A A trex will often  persist long enough to give weed 
control for  most o f  the season. Unless you take proper 
precautions, enough A A trex  m ay remain in the soil to 
dam age some crops the follow ing season. W here you 
apply A A trex in the spring, d o  not fo llow  that fall or the 
next spring with small grains, small seeded legumes, or 
vegetables. I f  you use A A trex 80W  at a broadcast rate 
above 33/4 pounds per acre (o r  com parable rates in a 
band) do not plant any crop  except c o m  or sorghum the 
next grow ing season.
Soybeans planted where A A trex was used the previous 
year m ay show some effect, especially if  you used m ore 
than the recom m ended am ount or on ends o f fields where 
some areas received excessive amounts. Applying A A trex
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relatively late the previous year and planting soybeans 
early allows less time for  loss o f  A A trex residue and in­
creases the possibility o f  injury to soybeans. M inim izing 
tillage before planting soybeans also increases the pos­
sibility o f  A A trex residue affecting soybeans.
Y ou  can use A A trex on m ost types o f  com , including 
field co m , silage corn, seed-production fields, sweet com , 
and popcorn . A A trex is available as a wettable pow der or 
as a liquid suspension. Both form s appear to perform  
equally well. M ix  adequately, provide adequate agitation, 
and fo llow  other precautions on the label to assure uni­
form  application.
Ramrod (propachlor) has given very  g o o d  con trol o f 
annual grass weeds on  soils above 3 percent organic 
matter. O n  soils w ith less than 3 percent organic matter, 
Lasso w ou ld  be m ore appropriate than R am rod . In 
addition to annual grasses, R am rod  usually controls p ig­
weed and m ay give some control o f  lambsquarter.
M ost o f the com m only grow n c o m  hybrids have good  
tolerance to R am rod. It is cleared fo r  field com , silage 
com , hybrid-seed-production fields, and sweet com .
R am rod  is available as a 65-percent wettable pow der 
and as 20-percent granules. Either form ulation o f R a m ­
rod can be irritating to skin and eyes. Som e individuals 
are m ore sensitive than others. Tw enty pounds o f  the 
granules or 6 pounds o f the wettable pow der are equiva­
lent to 4  pounds o f active ingredient, w hich  is the 
recom m ended rate per acre on  a broadcast basis. Use 
proportionately less fo r  band applications.
A  good  program  is to use R am rod  either as a spray or 
as granules at planting time to control annual grass weeds 
and fo llow  with an early postem ergence application o f
2,4-D  to control broad-leaved weeds.
Ramrod plus atrazine, each at a reduced rate, has 
generally given good  control o f  both  annual broad-leaved 
and grass weeds. T his com bination is best adapted to 
soils with over 3 percent organic matter. F or “ tank­
m ixing”  this com bination, 4lA> pounds o f  R am rod  
65-percent wettable pow der plus 2 pounds o f A A trex  80W  
wettable pow der is the suggested am ount for soils with 
over 3 percent organic matter.
A  prepackaged wettable pow der com bination o f R am ­
rod plus atrazine is available. Use it at a rate o f  6 to 8 
pounds per acre.
T h e  reduced rate o f  A A trex will control m any broad­
leaved weeds, such as smartweed, but m ay give m arginal 
control o f  velvetleaf. T h e  reduced rate o f  R am rod  in the 
m ixture is adequate for  control o f  m ost annual grasses. 
T h e  m ixture controls broad-leaved weeds better than 
R am rod  alone and often controls annual grass weeds 
better than A A trex alone. It reduces the A A trex  residue 
problem , and gives m ore consistent control on  the darker 
soils or  with limited rainfall than A A trex alone.
Lasso (alachlor) is sim ilar to  R a m rod  in som e re­
spects. A lthough Lasso has perform ed well on  soils with 
m ore than 3 percent organic matter, it is not likely that 
it w ill entirely replace R am rod  fo r  c o m  on  these soils in 
the im m ediate future. Being less soluble than R am rod, 
Lasso m ay require slightly m ore moisture initially, but 
w eed control m ay last a little longer. Lasso perform s 
better than R am rod  on  soils with less than 3 percent 
organic matter. Like R am rod , Lasso is intended primarily 
for  control o f  annual grass weeds. Follow ing Lasso with 
a postem ergence application o f 2 ,4-D  to control broad- 
leaves gives m ore com plete weed control. Lasso is helpful 
for  control o f  nutsedge.
C orn tolerance to Lasso has usually appeared to be 
relatively good . H ow ever, occasional corn  injury has 
occurred, particularly to certain hybrids. Check with your 
seed c o m  dealer and chem ical dealer to avoid using Lasso 
on  the m ore susceptible hybrids.
Lasso is available as a 4-pound-per-gallon  liquid con ­
centrate and as 10-percent granules. Lasso may be used 
for field co m , hybrid seed co m , and silage com . A t least 
12 weeks must elapse follow ing treatment with Lasso 
before im mature co m  forage can be harvested or fed to 
cattle. R efer to Tables 1 and 2 and to the product labels 
fo r  suggested rates.
A lthough Lasso is less irritating than R am rod, the pre­
cautions listed on the label should be taken when handling 
Lasso.
Lasso plus atrazine m ay be used preem ergence in a 
similar way to R am rod  plus atrazine. T h e  R am rod- 
atrazine com bination has perform ed quite well on  the 
darker soils, but the Lasso-atrazine com bination is less 
irritating to handle and means less wettable pow der to 
handle than with Ram rod-atrazine. Degree o f  weed 
control with either o f  these com binations has been some­
what com parable. T h e  Lasso-atrazine com bination is 
preferable to R am rod-atrazine on soils with less than 3 
percent organic matter and m ay im prove control o f  some 
grasses such as panicum . Precautions should be taken to 
avoid using the Lasso-atrazine com bination on  co m  
hybrids that m ay be susceptible to Lasso. Suggested rates 
fo r  tank-mixing Lasso-atrazine are IV2 quarts o f  Lasso 
and Wz pounds A A trex  80W  per acre broadcast fo r  soils 
with less than 3 percent organic matter or 2 quarts 
Lasso and 2 pounds A A trex 80W  per acre for soils with 
m ore than 3 percent organic matter.
Princep (simazine) usage fo r  corn  has been largely 
replaced by A Atrex. H ow ever, Princep, used alone or in 
com bination with A A trex m ay give m ore control o f  fall 
panicum  than A A trex alone. Princep m ay also give some 
control o f  w ild cane. Being less soluble than A Atrex, 
Princep m ay have m ore residual activity. T h e  m ajor use 
for Princep w ou ld  be on soils with less than 3 or  4 percent 
organic matter.
2 3 8
Bladex (SD15418) is a new  triazine c o m  herbicide 
which is similar in some respects to atrazine. Clearance 
for corn is anticipated in 1971. T h e  produ ct w ill probably 
be form ulated as an 80 percent wettable pow der.
Research thus far suggests that co m  has relatively 
good  tolerance to Bladex. Rates o f  Bladex m ay sometimes 
need to be higher than with A A trex fo r  com parable con ­
trol. Bladex m ay sometimes give slightly better control o f  
some annual grasses but less control o f  some broad-leaved 
weeds than AAtrex. Length o f  control and residual activ­
ity will be less than with equal rates o f  A Atrex.
Bladex will problably be fo r  preem ergence use only for 
surface application. Com binations o f  Bladex with other 
corn herbicides m ay offer some potential fo r  the future.
Preemergence Herbicides 
Applied at Planting (Less Preferred)
Because o f greater possibility o f  crop injury or less weed 
control, the follow ing preem ergence herbicides for co m  
are not considered as satisfactory as those discussed above.
Knoxweed is a com bination  o f  E ptam  (E P T C ) and
2.4- D . It is cleared for  use on field co m , sweet com , and 
silage com . D o  not use it on seed production  fields. 
K noxw eed has given rather erratic weed control, depend­
ing on rainfall and soil moisture. M ore  consistent weed 
control is likely when rain occurs soon after application. 
T h e  possibility o f  co m  injury from  K n oxw eed  has not 
been a serious problem  but does exist. K noxw eed  has 
presented no hazard to crops the next season. It is avail­
able in both liquid and granular forms. D o  not use on 
peats, mucks, or sands.
2,4-D  ester preem ergence fo r  corn  controls b roa d ­
leaved weeds and gives some control o f  grass weeds. 
W eed control is rather erratic. T here is some chance o f 
injury to the corn. Use only the ester form  for  preem er­
gence, since the amine form  is m ore subject to leaching.
2.4- D  ester is available in both liquid and granular forms.
A  com bination  o f  Lorox (linuron) plus atrazine has
been available as a prepackaged, wettable-pow der mixture 
or you can “ tank-mix”  it on the farm  for preem ergence 
use on field com . Especially on  the relatively light-colored 
soils with low  organic matter this com bination has often 
given satisfactory weed control. Using a reduced rate o f 
L orox  in the com bination reduces, but does not eliminate, 
the possibility o f corn injury. D o  not use the com bination 
containing L orox  on sandy soils or injury m ay result. 
This com bination m ay give m ore control o f  panicum  
than atrazine alone.
Londax, a com bination  o f  L o ro x  and R am rod , has 
clearance for use on field c o m  for grain or  silage. It con ­
tains linuron and propachlor in a ratio o f  1 to 2 parts 
respectively o f  active ingredient. T h e  45-percent wettable
pow der form ulation contains 15 percent linuron and 30 
percent propachlor. T h e  15-percent granular form ulation 
contains 5 percent linuron and 10 percent propachlor. 
Rates should be very carefully selected on  the basis o f 
soil texture and organic-m atter content. M axim um  rates 
are VA pounds o f linuron plus 3 pounds o f propachlor 
per acre on a broadcast basis. This com bination has given 
relatively good  weed control. C ontrol o f  broad-leaved 
weeds is better than with R am rod  alone. H ow ever, the 
addition o f  L orox  increases the chance of crop injury. 
Applications should be m ade very accurately and uni­
form ly to help avoid crop  injury.
Amiben (chloramben) and Lorox (linuron) each 
have label clearance fo r  preem ergence use on corn , but 
the risk o f  corn injury is considered too  great to recom ­
m end their use fo r  this purpose in Illinois.
Postemergence Herbicides for Corn
2,4-D  provides one o f the m ost econom ical and effec­
tive treatments for m any broad-leaved weeds in com .
F or greatest effectiveness, apply 2,4-D  w hen weeds are 
small and easiest to kill. Y ou  can apply the spray broad­
cast over the top o f the co m  and weeds until c o m  is 
about 8 inches high. A fter that height, use d rop  extensions 
from  the boom  dow n to the nozzles. These “ drop nozzles”  
help keep the 2,4-D  o ff  the top o f  the co m  and decrease 
the possibility o f  injury. Y ou  can direct the nozzles toward 
the row  where m ost o f  the weeds will be. H ow ever, if you 
direct the nozzles tow ard the row, adjust the concentra­
tion o f  the spray so that excessive amounts are not applied 
to the com .
E ach year some co m  is dam aged by 2,4-D . It is vir­
tually impossible to eliminate all cases o f  2 ,4-D  damage. 
T h e  chem ical usually makes co m  brittle for a week or 
ten days. I f  struck by a strong w ind or by the cultivator, 
some corn m ay be broken off. Som e stalks m ay “ elbow ” 
or bend near the base. O ther symptoms o f 2 ,4-D  injury 
are abnorm al brace roots and “ onion-leafing,”  a con d i­
tion in w hich the upper leaves remain tightly rolled and 
may delay tassel emergence.
Spraying 2,4-D  during very cool, wet weather when 
co m  plants are under stress, or spraying during very hot, 
hum id weather m ay increase the possibility o f  co m  injury 
from  2,4-D.
Som e inbreds and some hybrids are m ore easily injured 
by 2,4-D  than others. It is usually best not to use 2,4-D  
on inbreds unless you are certain they have a  high toler­
ance. Single crosses m ay or m ay not be m ore sensitive 
than double crosses, depending on  the sensitivity o f  the 
inbred parents. Doublecross hybrids and three-way crosses 
also vary in their sensitivity depending on their genetic 
makeup.
T o  help avoid dam age to com , be sure to apply 2,4-D 
at no m ore than the recom m ended rate. T h e  suggested
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rates per acre fo r  broadcasting are: % pound o f low -
volatile ester; !4 pou nd  o f  high-volatile ester; or Vz pound 
o f  amine.
T h e  ester form s o f  2 ,4-D  can volatilize and the vapors 
m ove to nearby susceptible plants to cause injury. Since 
the amines are not so volatile they are less likely to injure 
nearby desirable plants. H ow ever, when spraying either 
the ester or am ine form s, spray particles can drift to 
nearby susceptible plants.
H ere is an easy way to calculate the am ount o f  2,4-D 
needed. I f  using a  form ulation with 4 pounds o f  2,4-D  
per gallon, each quart will contain 1 p ou n d ; each pint 
V2 p ou n d ; and each half-pint V4 pound. It w ould take 1 
pint o f  am ine form ulation to get Vz pound o f  2 ,4-D . A  
gallon o f 2 ,4-D  am ine (w ith 4 pounds o f 2 ,4-D  per gal­
lon ) w ould  be enough to broadcast 8 acres (4  lb ./ga l. - f -  
Vz lb . /A . =  8 a cre s ). A  gallon o f  2,4-D containing 4 
pounds o f 2,4-D  high-volatile ester w ould be enough to 
broadcast 16 acres (4  lb ./ga l. Vi lb ./a . =  16 acres).
It is im portant to spray weeds when they are small and 
easiest to kill and before they have com peted seriously 
with the crop. H ow ever, you can use high-clearance 
equipm ent relatively late in the season if you wish, es­
pecially fo r  control o f  late-germinating weeds. M any o f 
the weeds that germinate late are not very com petitive 
with com , but control w ould  decrease production  o f  weed 
seeds. D o  not apply 2,4-D  to c o m  from  tasseling to dough 
stage.
Amines are salts that are dissolved to prepare liquid 
form ulations and when m ixed with water they form  clear 
solutions. Esters o f  2 ,4-D  are form ulated in oil and when 
m ixed with water they form  milky emulsions.
D acam ine and Emulsamine are amine form s o f 2,4-D 
that are form ulated in oil and are called oil-soluble 
amines. Since they are form ulated in oil like the esters 
they are said to have the effectiveness o f  the esters, but 
to retain the low-volatile safety features o f  the amines.
T h e  active ingredient in the various form ulations o f
2,4-D  is still 2,4-D  and when you adjust rates appropri­
ately to provide both weed control and crop safety the 
various form ulations are usually similar in their effective­
ness.
Banvel (dicamba) is suggested on ly  fo r  em ergency 
use. Y ou  can use it as a postem ergence spray over the top 
o f field c o m  until c o m  is 3 feet high. Rates are V4 to Vz 
pint (Vs to Vi pound active ingredient) per acre on a 
broadcast basis. U se proportionately less if placed only 
over the row.
Banvel is similar to 2,4-D  in some respects, but controls 
smartweed better than does 2,4-D . C o m  injury can occur 
with either Banvel or  2,4-D . Banvel has often affected 
soybeans in the vicinity of treated cornfields and has 
presented a much more serious problem than 2,4-D. 
Although soybean yields may not always be reduced, they
can be if injury is severe enough. Banvel can also affect 
other susceptible broad-leaved plants, such as vegetables 
and ornamentals.
D o  not m ake m ore than one postem ergence application 
o f Banvel per season. Y ou  can use Banvel on  field co m  
for grain or silage, but d o  not graze or harvest for  dairy 
feed before the ensilage stage (m ilk stage). Use extreme 
care not to allow  Banvel onto desirable plants either by 
direct application, from  contam inated sprayers, or by 
m ovem ent through the air from  treated areas.
Because o f  the limited advantage o f Banvel over 2,4-D  
and the greater risk o f injury to other crops in the vicinity, 
Banvel is usually not recom m ended. I f  you anticipate a 
smartweed problem  in com , A A trex preem ergence or very 
early postem ergence usually gives good  control with m uch 
less risk o f injury to other nearby plants.
AAtrex (atrazine) can be applied  as an early post­
em ergence spray to c o m  u p  to 3 weeks after planting, but 
before weed seedlings are m ore than 1 Vz inches high. M ost 
annual broad-leaved weeds are m ore susceptible than grass 
weeds. T h e  addition o f 1 gallon o f oil form ulated es­
pecially fo r  this purpose has generally increased the 
effectiveness o f  early postem ergence applications of 
A Atrex. On the relatively light-colored soils of Illinois, 
a regular preemergence application of AAtrex will likely 
remain more popular than postemergence AAtrex because 
A A trex preem ergence applications usually give better 
control with less herbicide on such soils.
O n  the relatively dark soils o f  the state there is some 
interest in the A A trex-oil treatment. Research and field 
experience suggest that for  those relatively dark soils, 2Vz 
pounds o f A A trex 80W  plus 1 gallon o f oil m ay sometimes 
be just as effective, and sometimes m ore effective, than 
a preem ergence application o f 3% pounds o f A A trex 80W . 
H ow ever, a preem ergence application is usually preferred.
As with m any herbicide applications, the results with 
A A trex and oil will be influenced by m any factors, and 
results are not always consistent. For control o f annual 
grasses, it is especially im portant to apply early when 
grasses are small.
T h e  early postem ergence application with A A trex and 
oil may be o f  particular help where rainfall is less certain, 
on the darker soils, and where soil conditions are too wet 
for cultivation.
Although corn has displayed excellent tolerance to 
A A trex alone, co m  has sometimes shown a general stunt­
ing where oil was added. T here have been a few  cases o f 
fairly severe injury to c o m  where A A trex and oil have 
been used. W eather conditions, stage o f  growth, rate o f  
growth, genetic differences, and rate o f herbicide used 
with oil seem to be some o f  the factors involved. R efer 
to the label for other precautions and fo r  special instruc­
tions for aerial applications.
Certain other additives m ight be used instead o f  oil to
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enhance the postem ergence activity o f  A Atrex. O ne o f  
these is T ron ic. A lthough results with T ron ic  have not 
been quite as consistent as with oil, results were often 
quite similar. A n  advantage for  T ron ic  w ou ld  be the 
need for handling less volum e —  1 pint o f  T ron ic  per 
25 gallons o f  spray solution.
Directed Postemergence Applications for Corn
D irected sprays are sometimes considered for  emergency 
situations w hen grass weeds becom e too tall for control 
with cultivation. By the time help is sought, the weeds 
are often too large for directed sprays to be very practical 
or  successful. Since present directed sprays cannot be used 
on small co m , some other means o f  control must be used 
early. Early control with only preem ergence herbicides 
and cultivation is often quite adequate, leaving no need 
fo r  the directed sprays. Since weeds begin com peting 
with co m  quite early, place prim ary emphasis on early 
control measures, such as use o f  preem ergence herbicides, 
rotary hoeing, and timely cultivation.
D irected postemergence m ay have some potential for 
controlling some relatively late-germinating grasses, such 
as fall panicum .
D ow p on  (d a lapon ) m ay be applied as a d irected 
spray when c o m  is 8 to 20 inches tall from  ground to 
whorl. D irect D ow pon  toward the row  using the equiva­
lent o f  2 pounds o f product on a broadcast basis ( 2A 
pound in a 14-inch band over 40-inch ro w s ). D ow pon  
is prim arily for control o f  grass weeds, but 2,4-D  can be 
added for  control o f  broad-leaved weeds. W ith  this treat­
ment, use extreme caution to keep the D ow p on  o ff 
the c o m  plant as m uch as possible to avoid injury. 
D o  not let spray contact m ore than the low er half o f  the 
stalk and d o  not direct the spray m ore than 7 inches above 
the ground. Use “ leaf lifters.”  O ther precautions are 
given on  the label. D ow pon  does not give a quick kill, 
but can stunt the grass and reduce form ation o f weed 
seeds. D o  not use D ow p on  on  co m  grown for  seed.
I f  excessive amounts o f  D ow pon  contact the corn 
leaves, the chem ical can be translocated (m oved ) inside 
the plant and may cause stunted and deform ed plants, 
twisted leaves, short ear husks, and abnorm al ears. Be­
cause o f the risk o f  injury, D ow pon  is not usually recom ­
m ended in Illinois for application to com .
L o ro x  (lin u ron ) m ay be applied as a d irected  spray 
after corn is at least 15 inches high (to  top  o f  free-stand­
ing p la n t), but before weeds are 8 inches tall (preferably 
not over 5 in ch es). This height difference m ay not occur 
in some fields and when it does it will usually last fo r  only 
a few  days so the application needs to be very timely. 
L orox  can control both  grass and broad-leaved weeds. 
C over the weeds with the spray, but keep it o ff the corn 
as m uch as possible. C orn leaves that are contacted can 
be killed and injury m ay be sufficient to affect yields.
Consider this an emergency treatment. R efer to the 
label for further inform ation and other precautions. A  
rate o f  4  pounds o f  L orox  50W  on  a broadcast basis or 
proportionately less in a directed band is suggested, but 
less L orox  m ay sometimes be adequate, especially for 
small weeds. Surfactant W K  should be added at the rate 
o f 1 pint per 25 gallons o f  spray mixture.
Soybeans
F or soybeans Illinois farmers usually p low  the seedbed 
and use a  disk, field cultivator, or  similar im plem ent at 
least once to destroy w eed growth and prepare a relatively 
uniform  seedbed fo r  planting. Planting in relatively 
warm  soils helps soybeans begin rapid growth and com ­
pete better with weeds. G ood  weed control during the 
first three to five weeks is extremely im portant. I f  weed 
control is adequate during that early period, soybeans 
usually com pete quite well with most o f  the weeds that 
begin growth later.
R otary hoeing is very popular for soybeans. It not only 
helps control early weeds, but it aids emergence if the 
soil is crusted. T o  be m ost effective, use the rotary hoe 
after weed seeds have germinated, but before the m ajority 
o f  weeds have em erged. O perate the rotary hoe at 8 to 12 
miles per hour and weight it enough to stir the ground 
properly. T h e  soil must be m oved sufficiently to kill the 
tiny weeds.
Follow ing one or  two rotary hoeings, use the row  culti­
vator one or two times. A djust the row  cultivator properly 
and operate it fast enough to m ove soil into the row  to 
smother small weeds. A void  excessive ridging which 
w ould  make harvesting difficult.
It is often said that soybeans in narrow rows provide 
m ore shade and com pete better with weeds. H ow ever, 
with narrow rows there is m ore row  area where weeds 
are difficult to control. So a good  w eed-control program  
is just as im portant for  narrow -row  beans.
T here is some interest in “ solid drilling”  o f  sobyeans 
in 7- to 10-inch rows. H ow ever, you cannot expect pres­
ent herbicides to control weeds adequately 100 percent 
o f  the time. F or m ost situations it is preferable to keep 
the rows wide enough so you can use cultivation as 
required.
Use o f  preem ergence herbicides for soybeans has in­
creased rapidly. Nearly three-fourths o f  the soybean acre­
age in Illinois is treated with a preem ergence herbicide. 
W hether you should use herbicides for soybeans will 
depend on  the seriousness and nature o f  your weed prob­
lem, as well as your preference for various alternative 
methods o f  weed control. Preemergence herbicides are 
often extremely helpful in obtaining the necessary early 
control in the row. T hey  can allow  a reduction in the 
num ber o f  cultivations, allow  faster cultivation, and re­
duce the am ount o f  ridging needed to smother weeds in 
the row.
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Even though you have used a preem ergence herbicide, 
if it appears doubtful that it will give adequate control, 
use the rotary hoe while weeds are still small enough to be 
controlled. Use row  cultivation as needed before weeds 
in the row  becom e too large to be smothered.
W hen selecting a preem ergence herbicide for soybeans, 
consider the kind o f  weeds likely to be present. M any 
o f the preem ergence herbicides for soybeans are particu­
larly effective for  controlling annual grasses. T h e  m ajority 
give good  control o f  pigw eed, and many will also control 
lambsquarter. M ost do not give good  control o f  annual 
m om ingglory, and control o f  velvetleaf, jim sonweed, and 
cocklebur is rather erratic.
M any o f  the preem ergence herbicides for  soybeans may 
occasionally cause injury to the soybean plants. F or­
tunately, soybeans usually have the ability to outgrow  
modest amounts o f  early injury, and usually the benefits 
from  w eed control provided  by the herbicide are m uch 
greater than any adverse effects from  the herbicides. 
T here m ay occasionally be exceptions and anyone using 
herbicides should realize there are some risks involved.
W here you use herbicides fo r  soybeans, it is particularly 
im portant to use high-quality seed o f  disease-resistant 
varieties. Soybeans that are under stress and d o  not begin 
vigorous growth appear to be m ore subject to herbicide 
injury. A nd  soybeans that are injured by a herbicide are 
likely to be m ore subject to disease. A ny one o f  these 
factors alone m ay not be too serious, but several o f  them 
acting together cou ld  be.
Preplant Herbicides for Soybeans
Treflan (trifluralin) is one o f  the m ost effective  herbi­
cides fo r  controlling annual grasses such as foxtail. It is 
also the m ajor soybean herbicide suggested fo r  controlling 
wild cane and Johnsongrass seedlings. Treflan may also 
control pigw eed and lambsquarter, but does not give good 
control o f  m ost other broad-leaved weeds com m only 
found in Illinois soybean fields.
Treflan has given satisfactory control o f  susceptible 
weeds a high percentage o f the time. Soybean injury is 
possible w ith Treflan. It m ay cause tops to be stunted 
and m ay cause a reduction in the num ber o f  lateral roots 
in the treated zone. Com pared with the advantages o f 
Treflan fo r  controlling annual grasses, the injury from  
Treflan on a statewide basis is not considered a serious 
problem . H ow ever, in some individual fields where the 
stand o f  soybeans is reduced and plants are injured, the 
problem  m ay be considered significant. Follow ing instruc­
tions for  rate and m ethod o f  application is very im ­
portant in reducing the possibility o f  injury.
Y ou  can apply Treflan just before planting or  anytime 
during 10 weeks before planting. Incorporate it into the 
soil im mediately after application, by using a disk or 
similar im plem ent to reduce loss from  the soil surface. 
Cross-disk a second time at right angles to the first disking
to obtain m ore uniform  distribution. T his w ill help give 
m ore uniform  weed control and reduce possibility o f  soy­
bean injury. Y o u  can delay the second disking until 
anytime before planting, and using it for  final seedbed 
preparation just before planting usually im proves control.
T h e  disk probably will incorporate the chem ical to 
only about V2 the depth o f  operation. Disking about 4 
inches deep to m ix the m ajority o f  the chem ical into 
about the top  2 inches usually works best. H aving a har­
row  attached behind the disk is often helpful.
Y ou  can use im plements other than the disk if they 
adequately m ix the chem ical into the top 2 inches. T h e  
field cultivator is usually not recom m ended for incorporat­
ing Treflan. Results with the field cultivator sometimes 
have been acceptable, but are usually not as good  as with 
the disk. T h e  degree o f  incorporation  m ay vary consider­
ably depending on type o f  im plem ent, adjustment, speed, 
soil moisture, soil texture, and other soil physical con ­
ditions.
T h e  rate o f  Treflan is between V2 and 1 quart liquid 
(V2 to 1 pound o f  active ingredient) per acre on  a broad ­
cast basis. Select the rate on  the basis o f  soil type as indi­
cated on  the label. A fter determining the organic-m atter 
content o f  your soil by estimation or by laboratory analysis 
you can also use T ab le  1 as a guide fo r  selecting appropri­
ate rates for  m ost Illinois soils. F or m ost o f  the light- 
colored silt loams in Illinois use V2 to 3A quart per acre; 
for the dark-colored silty clay loams, and clay loams with 
over 3 percent organic m atter use 3A to 1 quart per acre.
Treflan is also available in granular form . T h e  granules 
have not been as popular as the liquid, but appear to be 
com parable in perform ance.
In  a few  cases Treflan residue has carried over to injure 
corn  the follow ing year. In  m any o f  these fields the soy­
bean stubble had not been plow ed with a m oldboard 
plow . Som e areas apparently had excessive applications.
Research also suggests some possibility o f  Treflan resi­
due affecting small grain. Using no m ore than recom ­
m ended rates and making careful applications n o later 
than early June should reduce, but m ay not eliminate, the 
possibility o f  injury to subsequent crops.
Planavin (nitralin) is similar to T reflan  in the kinds 
o f  weeds controlled. H ow ever, research indicates that in 
Illinois higher rates o f  Planavin are usually needed to 
provide about the same control obtained with Treflan.
O n  some o f the light-colored silt loams o f the southern 
part o f  Illinois, 3A p ou nd  per acre o f  active ingredient o f  
Planavin (3A quart o f  liquid or  1 pou nd  o f 75-percent 
wettable pow der) appears to be appropriate. H igher rates 
are needed as organic matter increases (see T ab le  1 ).
Planavin is cleared u p  to IV2 pounds per acre o f  active 
ingredient, but it is not well adapted to the darker soils 
o f the northern part o f  Illinois. Planavin can be applied 
within 6 weeks before planting. Incorporate soon after
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application into the top 1 to IV2 inches o f  soil w ith a disk 
operated shallow or with similar equipment.
Lasso (a lach lor) m ay be applied  as a preplant in cor­
porated treatment within 7 days o f  planting. In corpora ­
tion is usually helpful for controlling nutsedge.
Preemergence Herbicides
Applied at Planting Time (Preferred)
Amiben (chloramben) has been one o f  the m ost p o p ­
ular herbicides fo r  soybeans. It controls the m ajority o f  
annual grass and broad-leaved weeds in soybeans m ost 
o f  the season. T h e  m ajor exception is annual m orning- 
glory. C ontrol o f  velvetleaf, jim sonweed, and cocklebur 
is somewhat erratic. A m iben occasionally injures soy­
beans, but dam age is usually not very severe. W hen it 
occurs, injury appears as m alform ed roots and stunting 
o f  the tops.
A m iben is adapted to a w ide range o f  soil types. T h e 
m anufacturer recom m ends 1 to IV2 gallons o r  20 to 30 
pounds o f  granules (2  to 3 pounds active ingredient) on  a 
broadcast basis per acre or proportionately less fo r  band 
application. University trials have shown best weed con ­
trol with IV2 gallons or  30 pounds o f  granules per acre. 
I f  you reduce the rate, weed control m ay be reduced. 
Consider the degree o f  control desired, as well as the cost.
Y ou  can m ake a com parison o f  1, 114, and 114 gallons 
(20, 25, and 30 pounds o f  granules) per acre on  a field 
and use it as a basis fo r  selecting rates fo r  that field in the 
future. Granules and liquid perform  about equally well. 
A m iben is easy to handle and is usually applied to the 
soil surface at planting time.
Ramrod (propachlor) is cleared on ly  fo r  soybeans 
grown for  seed and not for  soybeans that will be harvested 
fo r  food , feed, or edible oil purposes. M ost o f  the com ­
ments on  page 4  regarding R am rod  for c o m  apply for 
soybeans. Lasso is somewhat similar to R am rod  and has 
broader clearance fo r  soybeans, so Lasso is usually used.
Lasso is intended prim arily  fo r  con trol o f  annual 
grass weeds, but m ay also control pigw eed and lambs- 
quarter. Lasso is also helpful fo r  control o f  nutsedge. 
Soybeans appear to have relatively good  tolerance to 
Lasso although slight distortion o f  the leaves m ay appear 
early.
Lasso is less soluble than R am rod  and m ay require 
slightly m ore moisture initially, but can provide control 
a little longer than R am rod . Lasso is not as irritating as 
R am rod , but follow  precautions listed on  the label.
Lasso is available as a liquid with 4 pounds active in­
gredient per gallon and as 10-percent granules. Lasso 
has generally perform ed well on the darker soils and per­
form s better than R am rod  on  the lighter soils. A  rate o f  
2 to 2 V2 quarts o f  liquid or 20 to 25 pounds o f  10-percent 
granules (broadcast basis) is suggested fo r  m ost Illinois 
soils. Use proportionately less for band applications.
Lasso plus Lorox in  com bination  has given g ood  weed 
control, prim arily  on  the silt loam  soils w ith  less than 
3 percent organic matter. O n  these soils, 1 to IV2 quarts 
o f  Lasso and 1 to  IV2 pounds o f  L orox  50W  is suggested 
on  a broadcast basis o r  proportionately less in a  band. D o  
not use m ore than 1 pound o f  L orox  fo r  each 1 percent 
organic matter. Lasso im proves grass control and L orox  
im proves control o f  broadleaves such as velvetleaf, cockle- 
bur, jim sonweed, and smartweed.
Lorox (linuron) has given relatively good  w eed  con ­
trol in soybeans, particularly on  the light-colored silt 
loams. H ow ever, the margin of selectivity between de­
pendable weed control and crop damage is rather narrow. 
L orox  perform ance is affected considerably by organic- 
m atter content o f  the soil. F or suggested rates see T ab le  1.
Selecting rates on the basis o f  organic m atter and m ak­
ing careful applications will reduce, but may not elimi­
nate, the possibility of crop injury. D o  not use L orox  on 
sandy soils because o f  the risk o f  crop injury.
Chloro IPC (chlorpropham) has not com m only  been 
used in Illinois, except in com bination with other herbi­
cides. W hen tested alone rates o f  C hloro IP C  sufficient 
to give adequate control o f  m ost weeds have sometimes 
caused soybean injury. H ow ever, smartweed is par­
ticularly sensitive to C h loro IP C . F or controlling smart- 
weed in soybeans, use 2 to 3 pounds per acre o f  C hloro 
IP C  active ingredient on  a broadcast basis. Y ou  can use 
this reduced rate o f  C hloro IP C  alone or in com bination 
with some other herbicides that are weak on  smartweed. 
Treflan m ay be incorporated preplant and C hloro IP C  
applied to the surface at planting or  soon after.
Preforan (C -6 9 8 9 ) is cleared fo r  use on  soybeans 
raised for seed. B roader clearance may be obtained for 
1971. Preforan has been form ulated as a 3 lb. per gallon 
liquid fo r  use at 5 to 6 quarts per acre. Preforan should 
be applied to the soil surface at o r  near planting time. It 
controls annual grasses such as foxtails, and broadleaves 
including pigweed, lambsquarter, and smartweed. Lack 
o f velvetleaf control is quite evident. Soybean tolerance 
with Preforan seems to be fair to good . As with m ost soy­
bean herbicides, a little early injury m ay sometimes be 
noticed  but soybeans usually outgrow  any early injury 
rather well.
Preemergence Herbicides
Applied at Planting Time (Less Preferred)
Because o f the greater possibility o f  crop  injury or less 
weed control, the follow ing preem ergence herbicides for 
soybeans are not considered as satisfactory as those pre­
viously discussed.
Solo (naptalam plus chlorpropham) sometimes gives 
satisfactory w eed control but has been rather erratic. 
C rop  injury can sometimes occur. U nder favorable con ­
ditions, Solo can control annual grasses, smartweed, rag-
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weed, velvetleaf, and jim sonweed. Solo is usually used at 
the rate o f  1 to IV2 gallons o f  liquid or  20 to 30 pounds o f 
granules per acre on  a broadcast basis, or  proportionately 
less w hen banded. This is equivalent to 2 to 3 pounds o f 
naptalam  and 2 to 3 pounds o f  chlorpropham  active 
ingredient broadcast per acre.
Vernam (vemolate) has given good  control o f  annual 
grass weeds in Illinois trials, but some injury to soybeans 
may occur. In  addition to annual grasses, V ernam  con ­
trols pigw eed, lambsquarter, and m ay give some control 
o f  annual m om ingglory. V ernam  m ight be considered for 
serious infestations o f  w ild  cane and for control o f  John- 
songrass seedlings where some soybean injury from  the 
herbicide m ight be tolerated. V ernam  m ay also be help­
ful for controlling nutsedge.
It w ould  usually be preferable to incorporate V ernam  
before planting. H ow ever, granules are often banded 
on  the surface at planting. Incorporation  o f granules is 
not essential but usually im proves control, especially if 
rainfall is delayed. Rates o f  active ingredient suggested 
vary from  2 to 3 pounds per acre depending on soil type, 
form ulation, and m ethod o f application.
Postemergence Applications for Soybeans
Tenoran (chloroxuron). T enoran  m ay be applied at 
the rate o f  2 to 3 pounds o f  the 50-percent wettable 
pow der in 25 to 40 gallons o f  water per acre with 1 pint 
o f  A djuvan  T  surfactant added per 25 gallons o f  spray 
solution. This is the broadcast rate, but you can use pro­
portionately less fo r  directed or semi-directed band spray­
ing. A pply from  the time trifoliolate soybean leaves form  
and when broad-leaved weeds are less than 1 to 2 inches 
high.
Som e non-phytotoxic oils m ay be substituted for 
A djuvan  T , using 1 gallon o f oil in 25 gallons o f  spray 
solution fo r  a directed or semi-directed spray.
U n der favorable conditions T enoran  may give fairly 
good  control o f  pigweed, lambsquarter, smartweed, jim ­
sonweed, m orningglory, and cocklebur. Velvetleaf is m ore 
difficult to control and should be not over 1 inch when 
you treat it. A lthough intended prim arily for control o f  
broad-leaved weeds, T enoran  m ay give some control o f  
grass if you apply it under favorable conditions when grass 
weeds are less than V2 inch.
T h e  m ajor interest in T enoran  w ould  be as a possible 
control for some o f the broad-leaved weeds where a pre­
em ergence herbicide such as Treflan or Lasso had been 
used preemergence. C ontrol with T enoran  has been 
somewhat erratic and soybeans usually show some injury 
at rates required for w eed control. This early season in­
jury to soybeans by T enoran  may not necessarily reduce 
final yields.
2 ,4 -D B  can be considered fo r  em ergency situations 
where cocklebur is quite serious (as in some bottom land 
areas). 2,4-DB is sold under several trade names includ­
ing Butoxone SB and Butyrac 175. T his herbicide m ay be 
broadcast from  10 days before soybeans begin to b loom  
until m idbloom  or as a postem ergence directed spray 
when soybeans are 8 to 12 inches tall and cockleburs are 
3 inches tall, if this height difference exists.
2,4-DB m ay also give fairly good  control o f  annual 
m om ingglory and giant ragweed. But d o  not expect good  
control o f  m ost other weeds found in Illinois soybean 
fields. Soybeans m ay show early wilting follow ed by later 
curving o f the stems. Som e cracking o f stems and some 
proliferated grow th may occu r at the base o f  the plants. 
L odgin g  m ay be increased and if excessive rates are ap­
plied or unfavorable conditions exist near time o f  treat­
ment, yields m ay be lowered. Carefully follow  application 
rates specified on the label.
Fencerow Control
I f  the vegetation in fencerow s consists prim arily o f 
broad-leaved weeds, use 2,4-D  at the rate o f  V2 to 1 pound 
applied in 10 or m ore gallons o f  water per acre. T w o  
miles o f  fencerow , 4 feet w ide equals about an acre.
M ake the first application o f  2 ,4-D  in M ay or early 
June to control early weeds, and make another application 
in July or early August to control late weeds.
I f  there are grass weeds such as Johnsongrass or foxtail 
in the fencerow , you m ay m ix D ow pon  (dalapon ) with
2,4-D  for control o f  both  broad-leaved weeds and grasses. 
Spray grasses before seed heads form . Use only 2,4-D 
where the fencerow  vegetation consists prim arily o f  broad­
leaved weeds and desirable grasses. Use care to avoid 
injury to nearby desirable plants.
Additional Information
Readers w ho want additional inform ation on  weed con ­
trol may obtain single copies o f  the follow ing publications 
from  the O ffice o f  Publications, College o f  Agriculture, 
University o f  Illinois, Urbana, Illinois 61801, or from  a 
county extension adviser.
W eeds o f  the N orth Central States. C ircular 718. ($1.00)
Prevent 2,4-D  Injury to Crops and Ornam ental Plants. 
Circular 808.
C ontrolling Johnsongrass in Illinois. C ircular 827. 
Controlling G iant Foxtail in Illinois. C ircular 828. 
C ontrolling Quackgrass in Illinois. C ircular 892. 
Calibrating and M aintaining Spray Equipm ent, Circular 
837.
Calibrating and Adjusting Granular R o w  Applicators. 
C ircular 1008.
Controlling Poison Ivy. C ircular 850.
Using Preemergence Herbicides. C ircular 932.
C olor Chart for Estimating O rganic M atter in M ineral 
Soils in Illinois. A G -1941.
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W ild  H em p (M arijuana) : H ow  to C ontrol It. U S D A  
PA-959.
Eradicating M arihuana Plants.
T h e  follow ing publication m ay be obtained from  the 
Division o f  Plant Industry, Illinois D epartm ent o f  A gri­
culture, Em m erson Building, State Fairgrounds, Spring­
field, 111. 62706.
N oxious W eeds in Illinois.
Herbicide Application Rates
T able  2 lists the am ount o f  com m ercial herbicides to 
apply per acre fo r  liquids or  granules, either broadcast or 
banded.
H ere is a guide fo r  calculating the am ount o f  herbicide 
needed for spraying bands fo r  various row  spacings:
Row spacing Width of band Percent of total
(inches) (inches) .. area covered
20 12 60
20 14 70
24 12 50
28 14 50
30 12 40
30 15 50
36 12 33
38^-0 13 33
42 14 33
Form ula fo r  other situations: band w id th -4 -row
spacing =  percent o f  area covered.
E xam ple: 12 inches —=— 36 inches — Vs or  33 percent.
By operating your equipm ent over 1 acre o f  land you 
can determine how  m uch  spray is used. D o  this by start­
ing with a full tank o f  w ater and after operating on  1 
acre measure the am ount o f  water needed to refill the 
tank. M ultiply the percentage figure from  the guide 
above for  your situation times the am ount o f  herbicide 
recom m ended fo r  broadcasting. T h e  answer is the am ount 
o f  herbicide to add with enough water to equal the spray 
volum e you  used per acre.
E xam ple: 28-inch rows with 14-inch ban d ; 1 gallon 
per acre o f  herbicide recom m ended if broadcast; 50 per­
cent (from  table) X  1 gallon =  Vi gallon per acre needed 
fo r  14-inch bands on  28-inch row s; if you used 10 gallons 
per acre o f spray, add Vi gallon o f  herbicide to each 
9V2 gallons o f  water to m ake 10 gallons o f  spray solution.
W hen using band treatments the am ount o f  active 
chem ical per row  doesn’ t change with row  spacings, but 
the am ount o f  chem ical applied per acre does. T ab le  3 
shows the liquid and granular band rates for  13-inch 
bands on various row  widths.
Table 2. —  Amount of Commercial Product 
To Apply per Acre
H erbicide
12- to  14-inch  bands 
over 40-in ch  rows Broadcast
Liquid® G ranules'3Liquid® G ranulesb
A A trex
Corn
%  to ------ 2 /2 -  . . . .
1 54 lb. 33,4 lb.R am rod 2 lb . 7 lb. (20% ) 6 lb. 20 lb.
Lasso V l-%  qt. 5-8 lb . (10% ) 1 1/ 2 -2 /2  qt. 15-25 lb .
K n oxw eed 1 1 /3  pt. 7 lb . (14% ) 2 qt. 20  lb.
2 ,4 -D  ester 1 pt.® 3 /3  lb. (20% ) 1 1 /2  qt.® 10 lb.
E ptam l i / 3 pt. 10 1b. (10% ) 2 q t. 30 lb.
Sutan 2 /3  gal. 40  lb. (10% )
A m iben
Soybeans
2 qt. 10 lb . (10% ) 1 V2 gal. 30 lb.
T relian 1/ 2 -I qt. 10-20 lb. (5% )
Lasso V2 -%  q t. 5 -8  lb . (10% ) 1 /4 -2 14  qt. 15-25 lb.
Solo K3 - / 2  ga l. 7-10 lb . (20% ) 1 -1 /2  ga l. 20-30 lb .L oroxd !/3-2/ 3 lb ............. 1-2 lb .....................V ernam . . . .  7-10 lb. (10% ) 1 1/ 3 - 2  qt. 20-30  lb.
P lanavind V4 -V 3 q t............. % -l q t..................Preforan 2 qt. . . . . 6 q t. . . . .
a For broadcasting use 10 to 30 gallons of spray solution per acre for 
liquid formulations. For wettable powders use 20 to 30 gallons o f spray 
per acre.
b The amount of granules listed is for material with the indicated 
amount o f active ingredients.
c For a 2,4-D formulation containing 4 pounds acid equivalent per 
gallon.
d Amount for light-colored silt loam. See label for rates on other soils.
Table 3. —  Liquid and Granular Band Rates for 13-Inch 
Bands on Various Row Widths
Broadcast
rate  
(gallons  
per acre)
40-inch
rows
38-inch
rows
36-inch
rows
30-inch
rows
20-inch
rows
L iq u id  {g a llo n s  p e r acre)
15 4 .9 5 .1 5 .4 6 .5 9 .8
20 6 .5 6 .8 7 .2 8 .7 1 3 .0
25 8 .1 8 .5 9 .0 1 0 .8 1 6 .2
30 9 .8 1 0 .3 1 0 .8 1 3 .0 1 9 .5
G ra n u la r {pou n ds p e r  acre)
1 1 .1 1 .1 1 .3 2 .0
2 2 .1 2 .2 2 .7 4 .0
3 3 .2 3 .3 4 .0 6 .0
4 4 .2 4 .4 5 .3 8 .0
5 5 .3 5 .5 6 .7 1 0 .0
6 6 .3 6 .7 8 .0 1 2 .0
7 7 .4 7 .8 9 .3 1 4 .0
8 8 .4 8 .9 1 0 .7 1 6 .0
9 9 .5 1 0 .0 1 2 .0 1 8 .0
10 1 0 .5 1 1 .1 1 3 .3 2 0 .0
11 1 1 .6 1 2 .2 1 4 .7 2 2 .0
12 1 2 .6 1 3 .3 1 6 .0 2 4 .013 1 3 .7 1 4 .4 1 7 .3 2 6 .0
14 1 4 .8 1 5 .5 1 8 .7 2 8 .0
15 1 5 .8 1 6 .7 2 0 .0 3 0 .0
16 1 6 .9 1 7 .8 2 1 .3 3 2 .0
2 4 5
Control of Major Weed Species With Herbicides
(This chart gives a general comparative rating. Under unfavorable conditions some herbicides rated good or fair may give erratic or poor results. Under very favorable conditions control may be better than indicated. Type of soil is also a very important factor to consider 
when selecting herbicides. Rate of herbicide used will also influence results. G =  good, F =  fair or variable, and P =  poor.)
Control for Soybeans Control for Corn
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Grasses
Giant foxtail G G G G G F G G P P
Green foxtail G G G G G F G G P P
Yellow foxtail G G G G G F G G P P
Barnyard grass G G G G G F G F P P
Crabgrass G G G G G F G G P P
Johnsongrass 
from seed F P G G P P G P P P
Wild cane F P G G P P G P P P
Yellow nutsedge P F P P P P F P P P
Broadleaves
Pigweed G G G G G G G G P G
Lambsquarter G F G G G F F F P F
Velvetleaf F P P P G F F P P P
Jimsonweed F P P P F F P F P F
Cocklebur F P P P F F P P G F
Annual morningglory P P F F P F F P F F
Ragweed G P P P G G P G F F
Smartweed F P P P G G P G P F
Soybean tolerance F G F F F F F F F F
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Giant foxtail F G G G G F F G G G P F
Green foxtail G G G G G F F G G G P G
Yellow foxtail G G G G G F F G G G P G
Barnyard grass G G G G G F F G G G P G
Crabgrass F G G G G F P G G G P P
Johnsongrass 
from seed P P P P F P P P F G P P
Wild cane P P P P F P P P F G P P
Yellow nutsedge F F F F F P P P F F P F
Panicum F F G F G F P F G G P P
Broadleaves
Pigweed G G G G G G G G G G G G
Lambsquarter G F F G G G G G P F G G
Velvetleaf F P P F G F F F F F F F
Jimsonweed G P P G G F F F P P F G
Cocklebur G P P G G F G F P P G G
Annual morningglory G P P G G F G P P P G G
Ragweed G P P G G F F G P P G G
Smartweed G P P G G F F G P P F G
Corn tolerance G G G G F F F F F F F F
Prepared by Ellery Knake, professor of weed science, M. D. McGlamery, associate professor of agronomy, and F. W . Slife, professor of crop produc­
tion, University of Illinois, with the assistance of: George McKibben and LeLand Gard, associate professors at Dixon Springs Agricultural Center; 
Keith Leasure, chairman of the department of plant industries. Southern Illinois University, Carbondale; George Kapusta, superintendent, Belle­
ville Research Center, Southern Illinois University; and Rodney Fink, associate professor of agronomy. Western Illinois University, Macomb. 
This guide is also based in part upon research conducted by Loyd M. Wax, assistant professor of weed science, University of Illinois. Re­
printed from ILLINOIS AGRONOMY HANDBOOK for 1971. Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 
1914, in cooperation with the U.S. Department of Agriculture. JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois 
at Urbana-Champaign.
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1971 Suggested 
Fungicide 
Guide
Fungicide Guide for 
COMMERCIAL 
VEGETABLE GROWERS
V e g e ta b le  fungicide tolerances and intervals approved 
by the F ood  and D ru g  Adm inistration and the U .S. 
Departm ent o f  Agriculture as o f  January 1, 1971 are 
presented in this publication. T h e  tables on  pages 2 
and 3 give the tolerances in parts per m illion  (ppm ) 
and the num ber o f  days between the last application at 
norm al rate and the harvest or they give the date o f  last 
application that will keep residues within tolerances set 
by the F D A .
T h e  listing o f a chem ical for a crop  does not neces­
sarily constitute recom m endation for control o f  a disease 
on that crop by the Illinois Cooperative Extension Ser­
vice and the Agricultural Experim ent Station. Specific 
recom m endations are given on pages 4  to 7.
In  some instances a tolerance (p p m ) has been set 
but a definite interval has not been established. T he 
absence o f an interval does not necessarily m ean that the 
fungicide m ay not be used on  that crop. Use o f the 
fungicide w ou ld  require such restrictions as “ d o  not 
apply after first bloom s appear”  or  “ do not apply after 
edible parts form .”
In  a few  cases the interval and dosage have been 
established, but the allowable ppm  residue has not been
determined. H ere again this does not m ean that the 
fungicide m ay n ot be used on that crop . It  does mean, 
however, that until a tolerance is established it must be 
considered to be zero. Z ero  tolerances are reviewed each 
year. Som e are cancelled as the m anufacturer supplies 
the U S D  A  with additional data.
Growers must fo llow  a disease control program  that 
will assure the production  o f  vegetables w ith no excessive 
fungicide residues. Vegetables m arketed with residues 
exceeding F D A  tolerances m ay be injurious to con ­
sumers, m ay be confiscated, and may cause the grower 
to be brought to court.
Growers have nothing to fear from the law so long as 
they use fungicides and other pesticides according to the 
current label only on  the crops specified, in the amounts 
specified, and at the times specified. T h e  safe grower 
keeps a record o f  the products and trade names used, 
the percentage o f  active ingredients, dilutions, rates o f 
application per acre, and dates o f  application. T he 
record sheet provided on  page 8 is a convenient p lace to 
keep such inform ation.
This circular will be revised each year. Be sure you 
have the m ost up-to-date copy.
Prepared by Malcolm C. Shurtleff, Edward E. Burns, and T. H. Bowyer, Department of Plant Pathology
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
Urbana, Illinois Circular 999 December, 1970
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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FUNGICIDE USES FOR VEGETABLES, APPROVED BY USDA, JA N UAR Y 1, 1971a
FDA-permitted tolerance
Crop Captan (D°) 
(See ppm below)
Dyrene, 
10 ppm
Ferbam, 
7 ppm
Folpet, 
15-50 ppm
Maneb,
7 or 10 ppm
Maneb & zinc ionb 
(See ppm below)
Zineb,
7 or 25 ppm
Ziram, 
7 ppm
Asparagus root dip A® (0.1 ppm), A® A®, ph
Beans (dry, lima, snap) (25 ppm-ppc), 0d 4d, B® 4d 7d 4d(snap)
Beet, garden (2 ppm-root), (100 . . 
ppm-greens), 0
7 (tops) 7 (tops)
Broccoli (2 ppm-pp) plant bed 3 or trim 
and wash
7 7
Brussels sprouts (2 ppm-pp) 0 7 0
Cabbage (2 ppm-pp) plant bed 7 7 7
Cantaloupe (muskmelon) (25 ppm), 0, ph° 
pp, D
0 0 (15 ppm), 0 0 (0 ppm in edible 
parts), 0d
0 0
Carrot (2 ppm), 0 7 (tops) 0 (2 ppm), 7, B (tops) 7 (tops) 7 (tops)
Cauliflower (2 ppm-pp) 0 7 7
Celery (50 ppm), 0 0 (strip 
and wash)
0 (strip 
and wash)
(50 ppm), 7 0 (strip 
and wash)
(10 ppm), 7 . 0 (strip 
and wash)
0 (strip 
and wash)
Chinese cabbage 7
Corn, sweet and pop (2 ppm no husks), 
10, B
0,B (cob, 
kernel)
0,B
Cucumber (25 ppm), 0, ph 0 0 (15 ppm), 0 0 (7 ppm), 0 0 0
Eggpiant (25 ppm), 0, pp 0 0 0
Endive, escarole 7 and wash 7
Kale, collard (2 ppm-pp) 7 and wash 7 0
Kohlrabi 0 half grown 7
Lettuce (100 ppm), 0 plant bed (50 ppm), 0 7 (strip 
and wash)
5 (head); 
7 (leaf)
Mustard green (2 ppm-pp) .. 7 and wash 7
Onion (50 ppm green, 
25 dry), 0, ph
(1 ppm), 
0 (dry)
. .  (15 ppm dry), 0 
(50 ppm green), 0
(0.5 ppm dry), 7 7 (green) 0 (dry)
Pea (2 ppm) . . 10, pp 7
Pepper (25 ppm), 0 plant bed 0 (10 ppm) until 
fruit buds form
0 0
Potato, Irish8 (25 ppm), 0, ph (1 ppm), 0 .. 0, (0.1 ppm) (10 ppm), 0, B 0 and seed
Potato, sweet®
Pumpkin (25 ppm), 0 0 , , (15 ppm), 0 0 0 0
Radish 0 0
Rhubarb (25 ppm), 0 0 0
Spinach (100 ppm), 0 7 and wash 7 0
Squash (25 ppm), 0 0 0 (15 ppm), 0 0 (7 ppm), 0-summer 0 0
Sugar beet® • • • • . .  10 (45 ppm), B (65 ppm-tops) 14 
(2 ppm-roots) 10, B
Swiss chard 7
Tomato (25 ppm), 0 0 0 (25 ppm), 0 0, c (7 ppm), 0 0 0
Turnip, rutabaga (2 ppm-pp) 0 7 and wash 0 (roots); 
7 (tops)
0
Watermelon (25 ppm), 0 0 0 (15 ppm), 0 0 0 ppm in 
edible parts
0 0
a No tolerances have been set for these fungicides on dill, horseradish, okra, parsley, and parsnip. 
b Maneb and zinc ion are sold as Dithane M-45 and Manzate 200.
« The following abbreviations are used:
A  =  Post-harvest application to ferns only or to young plantings that will not be harvested.
B =  Do n o t  feed treated tops or forage to dairy animals or animals being finished for slaughter.
G =  T o avoid damage, do not use on tender young plants.
D =  Do not use'treated seed for food or feed.
ph Cleared for use as a post-harvest dip at 0.12 percent (0.25 percent for captan on cantaloupe and cucumber), 
pp =  Cleared for use as a preplanting soil treatment only, 
ppm =  parts per million.
d Number indicates number of days between last application and harvest; 0 =  up to harvest. (Numbers in parentheses refer to ppm.) 
« Tolerances are not needed for pesticides applied on ly  to the foliage and not translocated to the tubers or roots.
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LABEL INFORM ATION O N  FUNGICIDES OF LESS GENERAL USE
Fungicide (tolerance) Crops and use restrictions
Copper, fixed, neutral, 
and basic (including 
Bordeaux mixture)
Diammonium ethylene 
bisdithiocarbamate 
(Amobam) (7 or 25 
ppm* as Zineb)
Botran
Dexon
Difolatan
Dinocap (Karathane)
Hexachlorophene 
(Nabac) (0 ppm)
Nabam, 18-22% liquid
Exempt if used in accordance with good 
agricultural practices. Not exempt if 
used at time of or after harvest. See 
label.
Celery, Corn, Potato, Squash, Tomato
—  to harvest; Onion, Spinach— 7 daysb; 
Lettuce —  5 days (head), 7 days (leaf).
Greenhouse tomato —  to harvest. Do 
not drench seedlings or newly set trans­
plants. Carrot, Sweet potato —  post­
harvest dip or spray, see label; Garlic, 
Onion —  soil application before seeding 
or spray to soil around sets or bulbs. 
Do not plant spinach as follow-up crop 
in treated soil. Leaf lettuce (green­
house)— 14 days (do not apply to 
wilted plants or seedlings). Celery —  
7 days; Cucumber (greenhouse) —  see 
label; Rhubarb (greenhouse) — 3 days; 
Irish potato— 14 days (do not feed to 
livestock).
Cleared only for seed-treatment use on 
Beans, Beets, Corn, Cucumbers, Peas. 
Do not use treated seed for food, feed, 
or oil purposes. In-furrow treatment at 
time of planting for Sugar beets. Slurry 
seed treatment for planting in light soils 
or soils high in clay or organic matter.
Irish Potato —  no-residue basis; no limi­
tations on time before harvest is re­
quired. Corn —  seed treatment only. 
Do not use for food or feed, or with oil.
Cantaloupe (Muskmelon), Cucumber, 
Honeydew melon, Pumpkin, Squash, 
Watermelon —  7 days.
Cucumber —  3 days; Pepper, Tomato
—  5 days, or preemergence application.
Used with iron, manganese, or zinc salts 
the tolerances for ferbam, maneb, or 
zineb apply. When used without iron, 
manganese, or zinc salts, use to harvest 
on Beans, Cabbage, Cantaloupe (Musk­
melon), Celery, Cucumber, Eggplant, 
Pepper, Squash, Tomato, Watermelon. 
Onion —  7 days on green onions, no 
time limitations on others. Potato —
* ppm =  parts per million; WP — wettable powder. 
b Number of days between last application and harvest.
Fungicide (tolerance) Crop and use restrictions
Nabam, 93% WP* 
(Dithane A-40)
Oxyquinoline sulfate 
(Fulex A-D-O, 
Sunox, Wilson’s 
Anti-Damp)
Polyethylene polymer 
(Polyram) (0 ppm)
PCNB (Terraclor, 
Brassicol, Fungi cl or) 
(0 ppm)
Sodium dimethyldithio- 
carbamate (Sodam)
Streptomycin
Sulfur, lime, and 
lime-sulfur
Thiram, TM TD  
(7 ppm)
seed-piece dip. Plant immediately after 
drying.
Used with iron, manganese, or zinc salts 
the tolerances for ferbam, maneb, or 
zineb apply.
Soil treatment. Preplanting or as seed­
lings emerge. (1 oz. of 67.5% solution 
in 20 gallons of water. Apply 1 quart 
per square foot).
Cantaloupe, Celery, Cucumber, Potato, 
Sugar beet, Tomato —  no time limita­
tions; Potato —  seed-piece treatment. 
Do not feed Sugar beet tops to meat or 
dairy animals; Celery —  remove excess 
residues by stripping, trimming, and 
washing.
Beans —  base of plants before blossom­
ing, soil and seed treatment at planting, 
or foliar spray. Do not feed treated 
Bean vines to livestock. Broccoli, Brus­
sels sprouts, Cabbage, Cauliflower —  
transplant solution (% pint per plant) 
or row treatment before transplanting; 
Lettuce (head) — band treatment when 
plants are 2 to 3 inches tall, and then 
10 and 20 days later; Pepper, Potato, 
Tomato —  soil treatment at or before 
planting; Tomato (greenhouse) —  trans­
plant solution ( 1/2 pt. of 0.2% per plant).
Used with ferric or zinc sulfate. See 
Ferbam or Ziram.
Celery, Pepper, Tomato —  plant beds 
only (200 ppm spray); Potato —  seed- 
piece treatment only (100 ppm dip or 
dust). Soak cut seed pieces 30 min.
Exempt when used in accordance with 
good agricultural practices. Caution •—  
these fungicides are often combined 
with other pesticides that may not be 
exempt from tolerance restrictions. See 
label.
Tomato —  to harvest; Onion —  Furrow 
treatment; Celery —  7 days (strip, trim, 
and wash); Sweet potato —  preplant 
root dip. Seed treatment: Beans, Corn, 
Okra, Onion (bulb and set), Peanut, 
Tomato. (Warning: Do not use treated 
seed for food or feed, or with oil.)
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CONDENSED FUNGICIDE RECOMMENDATIONS FOR DISEASES 
OF COMMERCIAL VEGETABLE CROPS FOR 1971
V egetab le D iseases F un gicid e ( lb ./A .)a Rem arks
Asparagus R ust (R P D 9 3 4 )b, lea f  
a n d  branchlet b lights
Z ineb , m aneb , m aneb  
and  zinc ion , or P oly­
ram  (2-3 lb ./A -)
A pply to  non-harvested  fields throughout season to  A ugust 15; to  
harvested fields a fte r  cu tting  only. A pply  at 7- to  10-day  in ter­
vals. M a y  com b in e w ith  insecticides to control asparagus beetles, 
cutw orm s, etc. (Cir. 8 97 )b. Polyram  on ferns only.
Beans (garden, w ax, 
an d  lim a)
S eed  d ecay  (R P D 91 5 ), 
dam ping-off, and seed- 
borne stem  blights and  
root rots
T hiram  or captan  p lu s  
insecticide
T reat seed  any  tim e if  not previously treated  b y  producer. P lant 
o n ly  certified, w estern-grow n seed in  w arm  soil above 65° F.
B acterial b lights F ixed  copper  
(2-3 lb. m eta llic /A .)
A pply  at w eekly  intervals. P lant on ly  certified  w estern-grow n  
seed .
R ust, anthracnose, 
fungus le a f spots, pod  
and stem  spots
M aneb  or zineb  
(2-3 lb ./A .)
A pply  at 7- to  10-day intervals during m oist w eather. C om bine  
w ith  insecticides to  control bean  beetles, aphids, leafhoppers, 
blister beetles, etc. (Cir. 897).
M osaics U se  insecticides to  control aphids (N H E -4 7 )b th at transm it the  
viruses. K ill aphids before they feed (Cir. 897 ). Control w eeds  
in  and around fields (Cir. 907).
W h ite m old P C N B  20 (20 lb ./A .)  or 
P C N B  75 (5 lb ./A .)
A pply  to  b ase o f p lants just before b loom . D o  not feed treated  
vines to livestock.
Beets (garden and  
sugar),
M angel,
M angold ,
Spinach ,
Swiss chard,
N ew  Z ealand spinach
Seed  rot (R P D 91 5 ), 
dam ping-off, and  seed- 
borne le a f spot and  
anthracnose
T hiram  or captan T reat seed any  tim e or b uy  treated  seed. T o  control d am p in g- 
o ff apply  captan  (5-7 lb . o f  50%  W P  in  25-30 gal. w ater /A . or 
25-30 lb . o f  10%  d u st/A . in  furrow at p lanting  tim e.
Cercospora le a f spot 
(R P D 95 1 ), dow ny  
m ildew
M aneb , Polyram , or 
zineb  (2-3 lb ./A .)  or 
fixed copper (2-3 lb . 
m eta llic /A .)
A pply  every 1 to  2 w eeks during rainy periods. M ay  com b in e  
w ith  insecticides to  control aphids, leafhoppers, caterpillars, le a f  
m iners, etc. (Cir. 897).
M osaics, virus yellow s U se  insecticides to  control aphids (N H E -47) and p lan t bugs 
that transm it the viruses. K ill insects before they feed (Cir. 897).
B roccoli,
Brussels sprouts,
Cauliflow er,
C abbage,
C hinese cabbage, 
C ollard,
Seed rot (R P D 91 5 ), 
dam ping-off, b lack rot 
(R P D 9 2 4 ), b lackleg  
(R P D 95 5 ), radish black  
root (R P D 94 8 ), 
a ltem aria  b light
H ot w ater, then thiram  
or captan
B uy w estern-grow n seed. Sow  on ly  seed treated w ith  hot w ater. 
Control cab b age root m aggots, cutw orm s, cab b age w orm s, etc. 
(Cir. 897). Four-year rotation  w ith  non-crucifer crops.
H orseradish,
M ustard,
K ale,
K ohlrabi,
R adish ,
W irestem  (R h izo c to n ia ) 
(R P D 9 0 2 ), dam ping-off, 
seed rot (R P D 91 6 ), 
botrytis b ligh t (R P D 94 2 )
P C N B -captan  m ixture D ust or spray on  soil ju st before, at, or after p lanting  seed . 
F ollow  m anufacturer’s directions.
R utabaga,
Peppergrass,
W atercress
C lubroot (R P D 923) P C N B  75 (3 lb ./5 0 g a l .) A pply  in  transplant w ater or starter solution, % pt. per p lant 
(about 400  to  600  g a l ./A .) . D o  not use em ulsion  form  o f P C N B .
D ow n y  m ildew , lea f  
spots, w h ite  rust 
(R P D 9 6 0 ), anthrac­
nose, botrytis b light 
(R P D 942)
M aneb  or zineb  
(2-3 lb ./A .)
A pply a t 5 - to 7 -day intervals (3-5 days for radish) in  w et 
w eather. U se  m aneb  in seedbed (2 lb ./lO O  ga l.). G ood cover­
age im portant. M ay need  spreader-sticker. M ay com b in e w ith  
insecticides to control aphids, cab b age w orm s, etc. (C ir. 8 9 7 ).
M osiacs, b lack ringspot U se  insecticides to  control aphids (N H E -47) and cabbage w orm s 
(N H E -45) th at transm it the viruses. K ill insects before they feed  
—  especially  in  seedbeds (Cir. 897).
Brittle root or curly-top  
(prim arily horseradish)
U se insecticides to  control leafhoppers that transm it the virus 
(Cir. 897 ). A pply  w hen  leafhoppers are f i r s t  noticed . A dditional 
applications m ay be necessary if  infestation is severe.
C arrot, Parsnip Seed  rot (R P D 91 5 ), 
d am p in g-off
T h iram  or captan T reat seed any  tim e. M ay  com b in e w ith  insecticides.
Aster yellow s (R P D 903) U se insecticides to kill leafhoppers th at transm it th e m ycoplasm a, 
before they feed (Cir. 8 97 ). B egin w hen plants are 2-3 inches tall; 
apply  w eekly for 4  weeks. C ontrol w eeds in and around p la n t­
ings (Cir. 907).
Cercospora lea f spot, 
alternaria lea f b light 
(R P D 938)
M aneb , m aneb  and  
zinc ion , or zineb  
(2-3  lb ./A .)
A pply at 5 - to  10-day intervals in  rainy periods. T horough  co v ­
erage essential. Start around J u n e  15.
'D osages: The quantity of material listed is the pounds of active (actual) ingredient to be applied to 1 acre unless stated otherwise (i.e., 3 lb ./A .; 2 lb. 
50% WP; 20 lb. 5% dust). Abbreviations used: A =  acre; W P — wettable powder; pt. =  p int(s); gal. =  gallon(s); T . =  tablespoon(s) (level); sq. ft. =  square 
foot or feet.
b RPD =  Report on Plant Diseases; NHE := Natural History Entomology publication. General references: Illinois Circular 802 (revised), Vegetable Dis­
eases; Circular 893, Soil Disinfestation Methods and Materials; Circular 897, Insect Control for Commercial Vegetable Crops and Greenhouse Vegetables; and 
Circular 907, Herbicide Guide for Commercial Vegetable Growers. Materials available in County Extension Offices.
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CONDENSED FUNGICIDE RECOMMENDATIONS (continued)
V egetab le D iseases F ungicide (Ib ./A .) Rem arks
C elery,
C eleriac,
D ill,
Seed  rot (R P D 91 5 ), 
dam ping-off, seed-borne  
blights
H o t w ater, then thiram  
or captan
T reat seed ju st before p lanting  or b uy  treated seed. I f  dam ping- 
o ff starts, spray plants and soil 2 to 3 tim es, 5-7 days apart. 
U se zineb  (1 T ./g a l .) .  T hree-year-old  seed is free o f la te  b ligh t.
Parsley L eaf blights and leaf  
spots
M aneb , th iram , zineb , 
or D yrene (2-3  lb ./A .)
U se  ziram , ferbam , or th iram  (2 T ./g a l.)  in seedbed. A pply  every  
7-10 days in  field except during very dry w eather.
M osaics, ca lico , 
ringspot
U se insecticides to  control aphids (N H E -47) th at transm it the  
viruses. K ill aphids before th ey  feed  (Cir. 897 ). C ontrol w eeds  
in  and  around plantings.
Aster yellow s (R P D 903) U se insecticides to control leafhoppers that transm it th e m y co ­
p lasm a. K ill insects before th ey  feed. Control w eeds in  and  
around p lantings (C ir. 907).
C orn (sw eet and pop) Seed rot (R P D 91 5 ), 
seedling blights, seed- 
borne root and stalk  
rots, lea f b lights
C aptan , d ifo latan , or 
thiram  p lu s  in secticide
T reat seed any  tim e or buy seed treated w ith  both  a fungicide  
and  an  insecticide (N H E -2 7 ).
B acterial w ilt (R P D 907) A pply insecticides over row  to control flea beetles (N H E -36) th at 
transm it the w ilt bacteria (Cir. 8 97 ). O n e to  6 sprays m ay b e  
needed , 3 to  5 days apart. Start th e day  before corn com es up .
C ucum ber,
M uskm elon
(C anta loupe),
Pum pkin,
Squash ,
W aterm elon,
C hayote,
G herkin
Seed  rot (R P D 91 5), 
dam ping-off, angular  
and alternaria le a f spots, 
fusarium  w ilt, gum m y  
stem  b light or black rot, 
anthracnose, scab
C aptan  or thiram  p lu s  
insecticide
Sow  on ly  certified , w estern-grow n seed . W atering after p lanting  
w ith  captan  50W  (2 lb ./lO O  gal. at 1 g a l./1 2 5  sq. ft., every 5-7  
days) controls dam ping-off. M a y  com bine w ith  insecticides  
(C ir. 897) to  control seed-corn m aggots (N H E -2 7 ) in  seedbed . 
U se 3- to  4 -year rotation .
B acterial w ilt (R P D 905) U se  insecticides to control cucum ber beetles (N H E -46) that 
transm it th e causa l bacteria. K ill beetles before they feed (C ir. 
897). A pplications needed  from  young seedlings to m ature p la n ts . 
T horough  coverage is essential.
A nthracnose (R P D 92 0 ), 
dow ny m ild ew  (R P D 92 7 ), 
scab (R P D 92 8 ), b los­
som  b light, le a f spots and  
blights (R P D 91 8 ), fruit 
spots and rots, gum m y  
stem  blight or black rot
M aneb , m aneb  p lus 
zin c ion  or z in eb  (2-3  
lb ./A .) ;  or difolatan  
(2i/a p t ./5 0 g a l . /A .)
U se  captan  or ziram  (2-3 lb ./lO O  ga l.) on  y ou n g  plants. A pply  
at 7- to  10-day intervals from seed ling em ergence to v in ing. 
Start m aneb  or zineb  a fte r  v ines b eg in  to  run. R ep eat at 5- to  
10-day intervals to  7-10 days before harvest; keep new  grow th  
protected . M ay  com b in e w ith  insecticides to  control cucum ber  
beetles, aphids, v in e  borer, p ickle w orm , etc. (C ir. 897).
A ngular le a f spot 
(R P D 919)
F ixed  copper (2-3  lb . 
m eta llic /A .)  or soluble  
copper
A p ply  at 5- to  7-day  intervals in  w arm , w et w eather; or m ix  
w ith  zineb  or m aneb  (2 lb ./A .) . Begin w hen plants start to v in e  
or disease f i r s t  appears.
M osaics (R P D 926) U se  insecticides to  control aphids (N H E -47) and beetles (N H E -  
46) that transm it th e viruses (Cir. 8 9 7 ). K ill insects before they  
feed. Control w eeds (Cir. 907 ).
P ow dery m ildew  
(R P D 925)
K arathane W D  
(8 oz./lO O g al.)  
p lu s  spreader-sticker
D u st or spray. T horough  coverage essential. R ep eat 5-10 days  
later. D o  not apply  w ithin  7 days o f harvest.
E ggplant Seed  rot (R P D 91 5 ), 
seed-borne anthracnose, 
phom opsis b ligh t 
(R P D 94 9 ), and  verti- 
cilliu m  w ilt (R P D 950)
H ot w ater, then thiram  
or captan
T reat seed ju st before planting.
Seed rot, stem  blight, 
d am ping-off (R P D 916)
C aptan , zineb , or ziram  
(1-2  lb ./lO O g al.)
Seedbed or flat spray, 5 gal./lO O  sq. ft. R ep eat a t 5- to  7-day  
intervals.
B light (phom opsis, 
alternaria, cercospora) 
(R P D 94 9 ), anthracnose
M aneb , zineb , ziram , or 
captan  (3 lb ./A .)
Start w hen  disease is first ev id ent, or w hen first fruits are h a lf  
m ature. R ep eat at 7- to 10-day intervals. D o  not use copper f u n g i ­
c ides on e g g p la n t. M a y  com b in e w ith  insecticides (Cir. 897).
L ettuce,
E ndive,
E scarole,
Salsify
Seed rot (R P D 91 5 ), 
d am p in g-off (R P D 91 6 ), 
gray m old  (R P D 942)
C aptan , then  P C N B - 
captan  m ixture
D ust seed ligh tly  w ith  cap tan  75. T h en  app ly  P C N B -captan  as 
dust or spray ju st before or ju st after seeding. For f ie ld  use o n ly .
B ottom  rot, an d  drop, 
stem , or crow n rot
P C N B  75 (2 */2-3 lb . in  
125 g a l ./A .) , or P C N B - 
captan  m ixture
U se  on head  lettuce on ly . B egin  w hen  plants are 2-3  inches ta ll. 
R ep eat 10 an d  20  days later. F ollow  m anufacturer’s d irections.
Aster yellow s (R P D 90 3 ), 
w hite heart
U se  insecticides to  control leafhoppers that transm it th e m yco­
p lasm a. K ill leafhoppers before they feed  (Cir. 8 97 ). A pplications  
needed  throughout season. D u st or spray w eed  borders.
M osaics (R P D 946) U se  insecticides to  control aphids (N H E -47) th at transm it the  
viruses. K ill aphids before they feed  (Cir. 897 ). Sow  on ly  m osaic- 
indexed  seed. C ontrol w eeds in  and  around p lant-grow ing areas 
(C ir. 9 07 ). K eep  n ew  and old beds as far apart as possible.
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CONDENSED FUNGICIDE RECOMMENDATIONS (continued)
V egetab le Diseases F ungicide (lb. /A .) R em arks
Gray m old  (R P D 94 2 ), 
dow ny m ildew , other  
fungus lea f spots, w hite  
rust
M aneb  or zineb  
(2-3 Ib ./A .)
A pply at 5- to 7-day intervals in cool, dam p w eather. D o  n o t  
apply  w ithin  10 days o f harvest. M ay  com b in e w ith  insecticides  
to  control aphids, leafhoppers, flea beetles, etc. (Cir. 897).
Okra Seed  rot (R P D 91 5 ), d am ping-off
T h iram  or captan Seed treatm ent. A pply  any tim e.
O n ion ,
G arlic
Sm ut (R P D 93 3 ), seed  
decay  (R P D 91 5 ), 
dam ping-off, seed-borne  
purple b lotch
T hiram  or captan A p p ly  to  seed any tim e (R P D 93 3 ). For onion se ts , use 1 lb . 
(100%  active) to  20  lb . seed; for bu lb  onions, w et seed w ith  
M eth ocel sticker th en  treat w ith  8 lb. th iram  75 or captan  75 to  
8 lb. seed. For p ic k lin g  a n d  green bunching onions, sam e as for bu lb  
onions; bu t use h a lf dosage. C ontrol seed- and bulb-feeding in ­
sects (Cir. 897 ).
B last (R P D 93 1 ), dow ny  
m ildew , purple b lotch, 
gray m old  blight 
(R P D 94 2 ), neck rot 
(R P D 930)
M aneb , m aneb  and zinc  
ion, zineb , or D yrene  
( lV i-3  lb ./A .)  plus 
spreader-sticker
A pply every 5 to  7 days in  m oist w eather. M ay  com bine w ith  
insecticides to control thrips, on ion  m aggots, cutw orm s, etc. 
(C ir. 897).
Y ellow  dwarf, m osaics U se  insecticides to control aphids (N H E -47) that transm it th e  
viruses. K ill aphids before th ey  feed (C ir. 897 ). K eep  n ew  and  
old  plantings a s  f a r  a p a r t  as possible.
Pea,
L entil
Seed  decay  (R P D 91 5 ), 
dam ping-off, seed-borne  
foot rots, ascochyta and  
m ycosphaerella  blights  
(R P D 94 5 ), fusarium  wilts 
(R P D 91 2), and  bacte­
rial blights
T hiram  or captan  
p lu s  insecticide
T reat seed any  tim e or buy seed  treated w ith  fungicide-insecti­
cid e. Sow  certified, w estern-grow n seed. W here cap tan  or 
thiram  are used, friction m ay reduce seeding rate; add graph ite  
(1 o z ./b u .) .
L eaf and stem  spots or 
blights (R P D 945)
Z ineb or ziram  (2 I b ./A .) A pply w eekly  in rainy w eather w here diseases have been severe 
in past.
M osaics (R P D 94 7 ), 
streaks, stunt, m ottle, 
w ilt
U se  insecticides to  control aphids (N H E -47) and other insects 
that transm it the viruses. K ill insects before they feed (Cir. 8 97 ). 
Also treat field borders.
Pow dery m ildew K arathane W D  
(5-8 oz./lO O  gal.) 
or sulfur-lim e dust (4-6  
ratio) 30 lb ./A .
D o  not apply  at air tem perature above 80° F . or w hen plants are 
in flower. T w o  applications, a week apart, w hen m ildew  f i r s t  
appears, should be sufficient.
P eanut Seed rot (R P D 91 5 ), seed ling blights
T hiram , difolatan, or 
captan
T reat seed anytim e. D o  not use treated seed for food, feed, or o il.
P otato, Irish Seed-p iece decays (R P D 9 1 5 ), and  seed- 
borne verticillium  w ilt 
(R P D 950)
C aptan, thiram , m aneb, 
Polyram , zineb  
or difolatan
A pply as dust or dip  to cu t and u ncut tubers. Follow  m a n u ­
facturer’s d irections. T ubers should be w ell corked over. P lant 
in  w arm  (over 50° F .) soil.
B lackleg (R P D 943) Streptom ycin M a y  com b in e w ith  treatm ent for seed-piece decays. U se  u n cu t, B-size, certified seed.
E arly b ligh t (R P D 93 5 ), 
la te b light (R P D 93 6 ), 
and m inor lea f spots and  
blights
M aneb , m aneb  and zinc  
ion , d ifolatan, Bravo  
75-W , or P olyram  
(2-3 lb ./A .)
A pply  at 4 - to 10-day intervals. I f  rainy, shorten interval; if 
dry, lengthen . For “ finish-up” sprays use fixed copper (3 lb . 
m eta llic /A .) . M ay  com bine w ith  insecticides (Cir. 897).
C om m on scab  
(R P D 90 9 ), and  black  
scurf (R h izo c to n ia )
P C N B (various for­
m ulations)
M ay help  on  m in era l soils. W ork in to  top  4 -6  inches o f soil at or 
before p lanting. F ollow  m anufacturer’s directions carefully. 
D u st seed p ieces w ith  d ifo latan  or m aneb  and zinc ion .
M osaics, lea f roll, m ottle, 
purple-top , yellow  
dwarf, etc.
U se  insecticides to  control aphids (N H E -4 7 ), leafhoppers (N H E -  
2 2), etc., that transm it the viruses. K ill insects before they feed  
(Cir. 897).
R hubarb R oot and crown rots F ixed copper  (3 lb. m eta llic /A .)
D rench  crowns early in spring and after harvest. P lant on ly  in  
w e ll-d ra in e d  soil.
L eaf and stalk spots, 
anthracnose
T hiram , m aneb, fixed  
copper or captan  
(2-3 Ib ./A .)
A void  applications from  2 w eeks before harvest un til cu tting  is 
com pleted . M a y  com b in e w ith  insecticides (Cir. 897).
M osaics, ringspots U se  insecticides to control aphids (N H E -47) that transm it the  viruses. K ill aphids before they feed (Cir. 897).
Sw eet potato Black rot (R P D 95 3 ), fusarium  w ilt (R P D 95 4 ), 
scurf (R P D 957)
Sem esan Bel D ip  disease-free roots or sprouts ju st before planting. F ollow  
m anufacturer’s d irections. Seedbed  disinfestation (Cir. 8 93 ). 
T hree- to  4 -year rotation. Strict sanitation.
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V egetab le Diseases F ungicide (Ib ./A .) Rem arks
F usariu m w ilt (R P D 95 4 ), 
foot rot (R P D 95 8 ), 
scurf (R P D 957)
Sam e as for black rot or 
use zineb , thiram , or 
ziram  (1 /  o z ./g a l.)
D ip  roots and base o f sprouts ju st before p lanting. D o  not rinse 
after treatm ent. Seedbed d isinfestation (Cir. 893). Four- to  5 - 
year rotation. Strict san itation  in  seedbed and field.
Storage rots (R P D 952) Botran (as post-harvest 
dip or in  wash water)
H elps reduce transit and m arket losses caused by rhizopus soft 
rot and black rot. F um igate storage houses w ith  form aldehyde.
T om ato ,
Pepper
Seed decay  (R P D 91 5 ), H o t w ater then captan
seed-borne bacteria l or thiram
spot (R P D 91 0 ), speck
and canker (R P D 96 2 ),
early b ligh t (R P D 90 8 ),
septoria b ligh t, anthracnose,
fusarium  w ilt (R P D 92 9 ),
leaf m old  (R P D 941)
T reat seed, buy treated seed, or certified , disease-free transplants 
(Cir. 912).
Bacterial spot (R P D 91 0) F ixed copper- 
streptom ycin m ixture
Start w hen seedlings em erge and app ly  every 5 days. In  f ie ld ,  
use fixed copper (2-3 lb. m eta llic /A .) plus m aneb or m aneb  and  
zinc ion (2 lb ./A .) .
D am p in g-o ff (R P D 916) 
and seed ling  blights, 
collar rot (R P D 908)
C aptan-P G N B  m ixture D ust or spray in seedbed. A pply  as plants em erge so spray runs 
dow n  stem s. R ep eat every 4  to 7 days un til 10 days before 
transplanting. F ollow  the m anufacturer’s d irections.
Septoria  b light 
(R P D 90 8 ), early b light, 
anthracnose, la te b light 
(R P D 913) and buckeye  
rot, gray lea f spot, lea f  
m old  (R P D 94 1 )
M aneb , m aneb and zinc  
ion, Polyram , or zineb  
(21/2-4 lb ./A .) ;  or 
difolatan (2 1 / pt./lO O  
g a l./A .)
A pply every 7 to 10 days a fte r  first fruit clusters form . F ive or 
m ore sprays m ay be necessary, depend ing  on w eather. C om bine  
w ith  insecticides to control flea beetles, clim b in g  cutw orm s, 
hornworm s, fruit flies, etc. (Cir. 897). S o il su rface s p r a y  o f  m aneb  
or d ifo la ta n  a fte r  la s t  cu ltiva tion  im proves anthracnose control.
M osaics (R P D 917) U se insecticides to control aphids (N H E -47) and beetles that 
transm it the viruses. K ill insects before they feed (Cir. 8 97 ). 
Control w eeds in  and around p lant-grow ing area (Cir. 907). Set  
out certified, virus-free transplants or start w ith  virus-free seed.
B lossom -end rot 
(R D P 906)
C alcium  nitrate  
(4-6  lb ./A .)
A pplication  of 4  or m ore consecutive sprays in  th e regular sched­
u le m ay reduce losses. Start w hen fruits are the size o f grapes. 
Irrigate to m ain tain  uniform  soil m oisture.
C loudy spot (R P D 914) U se insecticides to control stink bugs that produce cloudy spot 
by feeding punctures (Cir. 897 ).
(G eneral diseases that 
attack m ost vegetab le  
crops)
D am p ing-o ff (R P D 916) 
and seedlings b ligh ts; 
gray m old  (R P D 942) or 
botrytis b light
After p lanting  apply  
captan , th iram , or zineb  
(1 T ./g a l . ) ; ferbam  or 
ziram  (2 T ./g a l.)
Disinfest seedbed soil (Cir. 8 93 ), then apply  seed treatm ent 
(R P D 91 5 ). T h en  apply  sprays or drenches after p lanting . 
A pply only  if  d am p in g-off appears in seedbed and w hen  seedlings 
need  w ater. (F or cru c ijers , p e p p er , p e a s , beans, tom ato , lettuce, add  
P C N B  to other fungicides to  g ive broad-spectrum  control.) U se  
at least 5 gal. per 1 ,000 sq. ft. o f  bed. R ep eat at 5- to  7-day  
intervals w hen tem perature is below  75° F.
R oot knot and other 
nem atodes; fusarium  
wilts o f various crops 
(R P D 9 0 1 ,904,912,929, 
954)
H eat or chem icals m ay  
be used. C onsult Cir. 
893 for nam es, general 
precautions, and  
directions
Disinfest seedbed soil (heat preferred, if  ava ilab le). Follow  m a n ­
ufacturer’s d irections exactly. Fum igants work best in ligh t, 
loose soils, free o f trash, clods, and  lum ps. A void  recontam ina­
tion o f treated soil. Best to app ly  fum igants during the fall that 
precedes planting. In general, soils m ust be at least 55° F. at 
the 6-inch depth  w ith  a tim e lapse o f 21-28 days betw een  treat­
ing and seeding. Som e require gas-tight plastic covers.
R oot and stem  or crown  
rots o f various crops 
(R P D 90 2 ,911 ,922 ,923, 
932 ,948 ,953)
V erticillium  w ilt 
(R P D 950)
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RECORD SHEET FOR FUNGICIDE USERS
Date Vegetable Chemical Dosage per acre Remarks
6M— 12-70— 16561
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1971 Suggested 
Insecticide 
Guide
Insect Control for 
COMMERCIAL 
VEGETABLE CROPS and 
GREENHOUSE VEGETABLES
C om m ercial vegetable gardeners find it im possible to 
produce vegetables profitab ly  unless they con tro l insects 
at m axim um  efficiency and m inim um  cost. T h e  h ouse­
w ife  o f  today  will not accept unsightly w orm y  v eg e ­
tables; not on ly  are w orm y  fru its and vegetables 
unappetizing but the w aste fro m  trim m ing increases 
fo o d  costs. T hu s the com m ercia l vegetable gardener 
must produ ce  a quality p rod u ct that is acceptable and 
sa fe  to the consum er. C are fu l and correct use o f  the 
right insecticides w ill enable him to d o  this.
T h is  suggested insecticide gu ide has been prepared 
fo r  use by Illinois com m ercia l vegetable fa rm ers ; it is 
not fo r  hom e gardeners, w h o  should  use on ly  those 
insecticides that are extrem ely  sa fe  to handle, apply, 
and store. F urtherm ore, the com m ercia l vegetable 
gardener m ust use a w ider variety  o f  insecticides than 
the hom e gardener in ord er  to obtain  m axim u m  insect 
con tro l at the least cost.
In using insecticides, read the label and ca re fu lly  
fo llo w  the instructions. D o  not exceed  m axim u m  rates 
suggested ; observe  ca re fu lly  the interval betw een  appli­
cation  and harvest, and apply  on ly  to crop s  fo r  w hich  
use has been approved . M ak e a record  o f  the produ ct 
used, the trade nam e, the percentage content o f  the 
insecticide, the dilution , the rate o f  application  per 
acre, and the date or  dates o f  application .
S om e o f  the insecticides suggested here can  be 
poison ou s to the applicator. In  using them , the com ­
m ercial gardener is expected  to use precautions to p ro ­
tect h im self, his w ork ers, and his fam ily  fro m  undue 
o r  needless exposu re.
In  using this gu ide, a lw ays re fe r  to the table on  the 
next page, w hich  lists the lim itations and restrictions 
on use. T hese  lim itations apply  to the vegetables as 
hum an fo o d . I f  you  use any p ortion  o f  a vegetable fo r  
livestock  fo o d  (top s , stalks, e tc .) re fe r  to the label fo r
instructions as to the interval requ ired  betw een applica­
tion and feeding.
T h e  chem ical nam es used in these tables m ay be 
u n fam iliar to you . T hese nam es are the com m on  
co in ed  chem ical nam es and as such are n ot capitalized. 
T rad e  nam es are capitalized. In the table o f  lim itations 
the com m on  nam es are listed first. I f  the trade nam e 
is m ore  com m on ly  used, it is listed in parentheses 
fo llow in g  the com m on  nam e. T h rou g h ou t the tables o f  
suggestions, h ow ever, the com m on  nam e is used i f  
there is one. In  case o f  question, r e fe r  to the table o f  
lim itations.
T hese suggestions are su b ject to  change w ithout 
notification  during the g row in g  season.
T h e  publication  was prepared  by  entom ologists o f  
the U n iversity  o f  Illinois C ollege o f  A gr icu ltu re  and 
the Illinois N atural H istory  S u rvey .
C ontinued label clearance fo r  a few  uses o f  som e 
insecticides, carriers, and solvents are uncertain fo r  
1971 as n o requests w ere m ade fo r  continued label 
approval. Consequently, labels m ay be cancelled  and 
the produ ct rem oved  fro m  the m arket at any time. 
A nticipatin g  this w e took  a con servative attitude a few  
years ago and began m o d ify in g  these suggested uses. 
T h is  year w e have attem pted to anticipate any further 
label changes, but there still m ay be an occasional use 
cancelled. It is im perative that you  check  w ith y ou r  
local cou nty  extension  adviser if  you  are not sure about 
the insecticide y ou  plan to use. W e  w ill m ake an­
nouncem ents o f  label changes through  the new s m edia 
in an attem pt to keep y ou  up to date.
Suggestions fo r  use o f  insecticides effective  fro m  a 
practical standpoint are based on  available data. Soil 
texture, p H  o f  the soil, rainfall, slope o f  the field, w ind 
velocity  at planting, m ethod and accu racy  o f  applica­
tion, and other unpredictable fa ctors affect efficiency 
o f  insecticides.
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY CIRCULAR 897 Urbana, Illinois, December, 1970
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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LIMITATIONS FOR FIELD VEGETABLES IN DAYS BETWEEN APPLICATION AND HARVEST 
AND  OTHER RESTRICTIONS O N  USE OF INSECTICIDES IN ILLINOIS
(Blank spaces indicate the material is not suggested for the specific use in Illinois)
Insecticide Beans Broccoli
Brussels
sprouts
Cab­
bage
Cauli­
flower
Horse­
radish1 Radish1 Turnip1 Onions
Egg­
plant Peppers
Toma­
toes
azinphosmethyl
(Guthion)2................. 15 7 21 15
carbaryl (Sevin).......... 0 3 3 3 3 3 3 3,14G 0 0 0
Dasani t .......................... u
diazinon.......................... 5 7 5 10 10 10 1
dimethoate (Cygon). . OC 7 3 7 14 0 7
endosulfan (Thiodan) CH 7 7 B 1 1 1
ethion............................. i
dicofol (Kelthane) . . . 7C 2 2 2
malathion...................... 1 3 7 7 7 7 7 3 3 3 3 1
methomyl (Lannate).. 7 7 7 . . . 0
mevinphos
(Phosdrin)2............... 1 3 1 3 3
naled (Dibrom)........... 1 1 1 1 4
parathion2...................... 7 7 7 10 7 15 10 15 15 10
phorate (Thimet)2. . . . I
rotenone......................... 1 1 1
toxaphene...................... B 7D B C C C 5 5 3
trichlorfon (Dylox). . . 21 21 21 28C 21 21
Insecticide
Pota­
toes1
Col-
lards Kale Lettuce Spinach
Swiss
chard
Sweet
corn
Cucum­
bers3 Melons3
Pump­
kins3
Squash3
Winter Summer
carbaryl (Sevin).......... 0 14 14 14 14 14 0 0 0 0 0 0
diazinon......................... 10 10 10 10 12 I 7 3 • . • 3 7
dicofol (Kelthane). . . . 2 2 2 2 2
dimethoate (Cygon). . 0 14 14 14 14 14 3
dyfonate........................ I
endosulfan (Thiodan) 0 14A
Gardona......................... 0,5G
malathion...................... 0 7 7 14 7 7 5 1 1 3 1 1
methomyl (Lannate) 0,3G
mevinphos (Phosdrin)2 3 3 2 4
naled (Dibrom)........... 4 4 1 1 1
parathion2...................... 5 10 10 21 14 21 12 15 7 10 15 15
Perthane........................ 4 7
phorate (Thimet)2. . . . I I
rotenone......................... 1 1 1 1 1
toxaphene...................... 0 B 28 E 21F E B B B B B B
trichlorfon (Dylox). . . 28B 21 28B 14F
1 Root crops such as radishes, turnips, carrots, horseradish, 
potatoes, and sugar beets should not be grown in soil where 
aldrin, dieldrin, or heptachlor was applied as a soil insecticide 
the preceding year.
2 T o  be used  only by p rofession a l applicators or com m ercial 
gardeners.
s O nly apply insecticide late in the day a fte r  b lossom s have  
closed  to reduce bee kill.
A. Not more than twice per season.
B. Not after edible portions or heads begin to form.
C. Do not use tops for feed or food.
D. If outer leaves are stripped; otherwise, B.
E. Do not apply after seedling stage.
F. Not more than once per season.
G. I f  tops or stover is  to be used as feed.
H. Not more than three times per season.
I. Soil applications at planting time only.
J. Do not use on green onion crop.
LIMITATIONS FOR GREENHOUSE VEGETABLES
Insecticide Tomatoes Lettuce
endosulfan (Thiodan)............... ...............  15 hours
malathion..................................... ...............  15 hours 10 days
metaldehvde................................
naled (Dibrom)...........................
parathion1..................................... ...............  10 days 21 days
tepp1............................................... 3 days
1 Do not use aerosols that contain parathion, tepp, or the propellant methyl chloride 
in greenhouses connected to living quarters. Should be applied only by a trained 
operator.
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CABBAGE AND RELATED COLE CROPS1
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Cabbage maggot2 
(NHE-44)
All season diazinon 3 Broadcast Disk in just before planting. Use only 
for cabbage, cauliflower, and broccoli.
diazinon
granules
1 Furrow At time of planting; on turnips a drench­
ing spray of 1 lb. diazinon should be 
applied 30 days following treatment.
azinphosmethyl
diazinon
3 oz. W.P. or 2 oz. 
E.C. per 50 gal. 
transplant water 
4 oz. per 50 gal. 
transplant water
6 fluid oz. transplant water per plant.
Aphid (NHE-47) All season azinphosmethyl
dimethoate
malathion
mevinphos
parathion
X
0.3
1
H
0.4
Foliage When aphids appear, but before leaves 
begin to curl.
Diamond-back 
moth larva; 
imported cabbage 
worm; cabbage 
looper 
(NHE-45)
All season bacillus
thuringienses4
methomyl
mevinphos
naled
Parathion with 
endosulfan3
.45-.9
34
1
34
1
Foliage When small worms first appear, and 
about every 5 to 7 days thereafter. Thor­
ough spray coverage of foliage is im­
portant.
Cutworm At planting trichlorfon
toxaphene
1
134-2
Soil At planting, at base of plant or as needed 
when damage first occurs.
Flea beetle and 
leaf hopper
All season carbaryl 1X Foliage As needed.
1 Root crops such as radishes, turnips, carrots, potatoes, and sugar beets should not be grown in soil where aldrin, dieldrin, or hepta- 
chlor was applied as a soil insecticide the preceding year.
2 Maggots are resistant to aldrin, dieldrin, and diazinon in some areas of Illinois.
8 When using mixtures that have different “days between application and harvest” restrictions, choose the larger restriction.
4 No time limitations.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder.
COLLARDS, KALE, LETTUCE, SPINACH, SWISS CHARD
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Aphid (NHE-47) All season diazinon
dimethoate
mevinphos
naled
parathion
34
0.3Xl
0.4
Foliage As needed.
Cutworm On seedling toxaphene 134 Base of plant When first damage appears.
plants trichlorfon l and soil
Leafhopper All season carbaryl 134 Foliage When first leafhoppers appear and as
dimethoate 0.3 needed.
malathion 1
Caterpillar All season mevinphos 34 Foliage When small worms first appear and every
(NHE-45) naled 1 5 to 7 days thereafter.
Perthane 1
with diazinon 34
or malathion1 1
parathion with 34
endosulfan1 1
Leaf miner All season diazinon 34 Foliage When first miners are observed
parathion 0.4
Flea beetle All season carbaryl 1 Foliage As needed.
rotenone 34
1 When using mixtures that have different “days between application and harvest” restrictions, choose the larger restriction.
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BEANS
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Seed maggot All season dieldrin1 Manufacturer’s Seed At seeding.
(NHE-27) lindane1 directions
diazinon 50% 3/5 oz./bu. Seed Treat seed no longer than 3 months before
W .P.1 planting.
phorate granules IK Soilband Place on either or both sides of row at 
planting but not in contact with seed.
Bean leaf beetle Early and carbaryl l Foliage When feeding first appears and weekly
(NHE-67) late season malathion l for 2 or 3 applications as needed.
Leafhopper All season carbaryl l Foliage Before plants become yellow and stunted.
(NHE-22) and dimethoate 0.3 Repeat applications at weekly intervals
plant bug malathion 1 as necessary.
(NHE-68) phorate granules IK Soilband As for seed maggot.
Mexican bean Midseason and carbaryl K Foliage When occasional leaves show lacework
beetle late season malathion l feeding.
phorate granules IK Soilband As for seed maggot.
Aphid (NHE-47) All season dimethoate 0.3 Foliage Usually applied when a few aphids can be
endosulfan K found on each plant, but before leaves
malathion 1 begin to curl and deform.
phorate granules IK Soilband As for seed maggot.
Blister beetle Midseason and carbaryl IK Foliage As needed.
(NHE-72) late season
Corn earworm Late season carbaryl IK Foliage As needed, but usually after September
(NHE-33) 
Corn borer
parathion K 1. Worms may be present before bloom.
Mites Midseason and dicofol 0.4 Foliage As needed, but especially during drouthy
late season dimethoate 0.3 periods particularly if carbaryl has been
malathion 1 used on crops.
phorate granules IK Soilband As for seed maggot.
1 No restrictions when used as recommended.
CUCUMBERS AND  OTHER VINE CROPS1
Time Lb. of active
Insect of attack Insecticide2 ingredient per acre Placement Timing of application2
Striped and Seedling to carbaryl 1 Foliage When beetles first appear; as often as
spotted cucumber 
beetles (NHE-46)
mature plants parathion K necessary thereafter.
Aphid (NHE-47) All season diazinon K Foliage When aphids become noticeable.
dimethoate 0.3
malathion 1
parathion K
Squash bug All season parathion K Foliage Do not apply until first eggs are found
(NHE-51) trichlorfon3 l hatching (about June 15 to July 15).
Leafhopper July-August malathion l Foliage As needed.
dimethoate 0.3
Squash vine June- carbaryl 1 Base of stem Weekly applications when vines begin to
borer September for 3 ft. run— usually 5 applications.
Pickle worm August- carbaryl 1 Foliage Weekly applications, beginning in late
September August.
Mites July- dicofol K Foliage As needed.
September malathion 1
parathion K
Cutworm April-June carbaryl 2 Base of plants As needed.
(NHE-77) toxaphene IK -2
1 P um p k in s should  not be grow n  on soil that has been treated  w ith  a ldrin , d ieldrin , or hep tach lor the p reced ing  year.
2 Spray v in e crops w ith  insectic id e only  late in the day a fter  b lossom s h ave closed to  reduce bee kill.
8 P um pkin  is th e only  v in e crop fo r  w hich  tr ich lorfon  should be used  fo r  squash bug control. A pply  on ly  once per season.
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TOM ATOES, PEPPERS, EGGPLANT
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Cutworm Early and carbaryl 2 Base of plants As needed.
(NHE-77) midseason toxaphene 3 or foliage
trichlorfon 1
Flea beetle May-June carbaryl 2 Foliage Apply every week as long as needed.
rotenone 0.2-0.4
Aphid (NHE-47) May-July diazinon H Foliage As needed, but before leaves curl.
dimethoate 0.3
endosulfan H
malathion l
parathion 0.4
Corn earworm July- carbaryl 2 Foliage Add to weekly applications of fungicide
Corn borer September; toxaphene 2 sprays beginning at first fruit set. If
occasionally methomyl2 .45-.9 spraying is infrequent, use 6 lb. of toxa-
in June phene.
Horn worm July- carbaryl 2 Foliage When first small worms appear.
September trichlorfon 1
Mites July- carbophenothion 1 Foliage As needed.
September dicofol y*
malathion i
parathion 0.4
Russet mite July- parathion 0.4 Foliage As needed.
September sulfur dust1 10
sulfur spray1 10
Blister beetle June- carbaryl 1V* Foliage As needed.
(NHE-72) September parathion M
toxaphene 2
Fruit fly and August- diazinon spray Foliage When flies or beetles first appear.
picnic beetle October diazinon granules 1
pyrethrin dust1 1 Foliage Apply to hamper immediately after it is
filled.
l No limitations on use.
2 Use cleared only on tomatoes, not on peppers or eggplant.
ASPARAGUS
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Asparagus beetle 
(NHE-49)
Early and mid­
season on spears
carbaryl1 i H Spears and 
ferns
As needed, not oftener than every 3 days.
and ferns rotenone1 0.2-0.4 Spears As needed.
1 One-day restriction between last application and harvest.
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SWEET CORN
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Soil insects April-August diazinon 1 Row Apply on soil surface behind planter shoe
(NHE-26, 27, 43) dyfonate 1 and ahead of press wheel.
phorate 1
Cutworm April-June carbaryl1 2-3 Base of When first damage appears. Use large
(NHE-38) toxaphene 3 plants quantities of water per acre.
Flea beetle 
(NHE-36)
April-July carbaryl1 1K Foliage As necessary.
Japanese beetle July- carbaryl1 1 Ear zone As necessary.
(NHE-32) September
Corn borer June- carbaryl spray, dust,1 2 Foliage Make first application when tassel ratio
September or granules is 30 to 40. Repeat every 4 to 5 days as
diazinon granules IK long as field has 20 or more unhatched 
egg masses per 100 plants.
Corn earworm2 June- carbaryl1 2 Ear zone Market corn: At first silk and every 2 to
(NHE-33) September Gardona IK 3 days for 5 to 8 applications. On very
methomyl .45 early or late planted corn, treatment may 
be necessary before silking when eggs are 
being laid on stalks and flag leaves. 
Canning corn: At 30 to 50% silk and 
every 3 days thereafter until corn is with­
in 1 week of harvest.
Sap beetle July- carbaryl1 2 Foliage When adults first appear in field; usually
(NHE-10) September diazinon 1 between pollen-shedding and silk-drying.
Picnic beetle malathion 1
parathion K
Corn leaf aphid July- malathion l Foliage As needed to produce attractive ears for
(NHE-29) September parathion X fresh market.
1 During pollen shed, apply carbaryl as late in the day as possible (preferably after 4 p.m..) to reduce bee kill.
2 Addition of 0.S to 0.75 pound of parathion to carbaryl improves earworm control.
ONIONS
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Onion maggot 
(NHE-50)
All season diazinon for 40-50 lb. 
W.P. of seed 
ethion W.P. 1 for 40-50 lb. of seed
Seed Seed treatment for set onions only. Use 
lighter dosage of diazinon on sandy, highly 
mineral soils.
Dasanit granules 
diazinon granules 
ethion granules
1
K -i
K-2
Furrow
Use 1 lb. active ingredient per acre for 
rows 12" apart; %  lb. for rows 18" apart; 
]/2 lb. for rows 24" apart. Up to twice 
these amounts are needed for ethion on 
muck soils. Do not use Dasanit on green 
onions.
diazinon 2 Broadcast Preplanting; disk into upper 1 to 2 inches 
of soil. Supplement with foliage spray 
below.
diazinon
malathion
X
l
Foliage Supplemental to soil treatment. Make 
first application when first adult flies are 
seen; make another 1 week later. From 
then on only as necessary.
Thrips (NHE-48) Midseason and 
late season
diazinon X Foliage When injury first appears and every 10 
days as necessary.
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POTATOES
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Flea beetle May-July carbaryl 1 Foliage When first damage appears on leaves,
endosulfan spray X and repeat as needed.
endosulfan dust 1
Colorado potato May-July carbaryl 1 Foliage As needed.
beetle endosulfan spray lA
endosulfan dust l
Potato leafhopper May-July carbaryl l Foliage Weekly applications when leafhoppers
(NHE-22) dimethoate 0.3 first appear
endosulfan spray X
endosulfan dust 1
phorate granules 2 to 3 Soilband Place on either or both sides of row at 
planting but not in contact with seed. 
Use lower rate on sandy soils and heavier 
rate on heavy soils. Do not use on muck 
soils.
Aphid (NHE-47) All season dimethoate 0.3 Foliage As needed.
endosulfan spray X
endosulfan dust 1
malathion 1
parathion X
phorate granules 2 to 3 Soilband As for leafhoppers.
Blister beetle All season carbaryl ix Foliage As needed.
(NHE-72) toxaphene 2
Wireworm All season phorate granules 2 to 3 Soil Preplanting, disk in; or use as soilband
(NHE-43) at planting.
White grub All season phorate granules 3 Soil Preplanting, disk in; or use as soilband
(NHE-23) at planting.
Grasshopper July- carbaryl X Foliage As needed, control in fence rows, road-
(NHE-74) September toxaphene IX sides, ditch banks, etc., before migration.
1 Potatoes should not be grown in soil where aldrin, dieldrin, or heptachlor was applied as a soil insecticide the preceding year.
GREENHOUSE LETTUCE
Insect Insecticide1 Dosage and formulation Application
Aphid malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Garden fleahopper parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Mealybug 
Spider mite 
Whitefly
tepp aerosol 1 lb. 5%  aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Armyworm malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Cabbage looper
Cutworm
Sowbug
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Slug metaldehyde Commercially prepared bait or spray To mulch on soil surface. Do not con­
taminate edible parts.
1 See page 2 for limitations between application and harvest.
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GREENHOUSE TOM ATOES
Insect Insecticide1 Dosage and formulation Application
Aphid endosulfan aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Whitefly malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
naled vapor 5 oz. of 4 %  E.C. per 50,000 cu. ft. Apply on steampipes.
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Mealybug 
Spider mite 
Russet mite 
Thrip
Use malathion or parathion aerosol as suggested for aphid and whitefly.
Armyworm malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Cabbage looper 
Cutworm
Tomato fruitworm
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Slug metaldehyde Commercially prepared bait or spray To mulch on soil surface. Do not con­
taminate edible parts.
1 See page 2 for limitations between application and harvest.
FOR ADDITIONAL INFORMATION
L eaflets describ ing  the life  h istory, b io logy , and 
habits o f  som e o f  the insects m entioned can be obtained 
from  the offices o f  cou n ty  exten sion  advisers o r  by  
w riting  to O ffice o f  A gricu ltu ra l P ublications, U n iver­
sity o f  Illinois, U rbana, Illinois 61801. T h ese  are indi­
cated by  an N H E  num ber in the tables.
O ther circu lars on  insect control are:
C ircu lar 898 —  Insect C ontrol fo r  L ivestock  and 
L ivestock  B arns;
C ircu lar 899 —  Insect C ontrol fo r  F ield  C rops ; 
C ircu lar 9 0 0 — Insect C ontro l by  the H om eow n er ; 
C ircu lar 1004 —  Pest C ontrol in C om m ercial F ruit 
P lantings
T hese can be obtained from  the above offices o r  
fro m  the C ollege o f  A gr icu ltu re , U rbana.
FOR YOUR PROTECTION
A lw a y s  h an d le  in sectic id es  w ith  respect. T h e  
p erson s m o st  lik e ly  to  su ffe r  ill e ffe cts  fr o m  in secti­
c id es  are the a p p lica to r  and  h is  fa m ily . A cc id e n ts  
and care less , n eed less o v e r e x p o s u r e  ca n  be a v o id e d . 
H e re  are a fe w  easy  ru les that i f  fo l lo w e d  w ill p re ­
ven t m o st in sectic id e  a cc id e n ts :
1. W e a r  rubber g loves w hen handling insecticide 
concentrates.
2. D o  not sm oke w hile handling o r  using insecti­
cides.
3. K eep  y o u r  fa ce  turned to one side w hen open ing 
insecticide containers.
4. L eave unused insecticides in their orig inal con ­
tainers w ith the labels on  them.
5. S tore  insecticides out o f  reach o f  children, 
irresponsible persons, or  anim als; store p re ferab ly  in 
a locked  cabinet.
6. W ash  out and then bury, burn, or  haul to refuse 
dum p all em pty insecticide containers.
7. D o  not put the w ater-supply  hose d irectly  into 
the spray tank.
8. D o  not b lo w  out c log g ed  n ozzles o r  spray lines 
w ith y o u r  m outh.
9. W ash  w ith  soap and w ater exp osed  parts o f  
b od y  and clothes contam inated with insecticide.
10. D o  not leave puddles o f  spray on im pervious 
surfaces.
11. D o  not apply  to fish-bearing o r  oth er w ater 
supplies.
12. D o  not apply  insecticides, excep t in an em er­
gency, to  areas w ith  abundant w ild life  o r  to b lossom in g 
crops visited  b y  bees. A v o id  d r ift  on to  b lossom in g 
crops or  onto bee hives.
13. D o  not apply  insecticides near du g  w ells or  
cisterns.
14. D o  not spray w hen w eather con d itions fa v o r  
drift.
15. O bserve  all precautions listed on the label.
16. T o  a vo id  bee kill, apply  insecticides a fter  bee 
activ ity  has been com pleted  fo r  the d a y ; use the least 
to x ic  m aterials. Warn beekeepers that you are apply­
ing insecticides.
7 M— 12-70— 16662
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1971 Suggested 
Insecticide 
Guides
Insect Control for 
LIVESTOCK AND 
LIVESTOCK BARNS
L ivestock  produ cers must fo l lo w  a sound program  
o f  pest con tro l i f  they are to attain m axim u m  incom e 
fo r  their fa rm in g  investm ent. F lies, lice, m ites, ticks, 
and grubs irritate anim als and som e o f  them  suck their 
b lood . T h is  reduces meat, m ilk, and egg  production . 
O n  occasion , individual anim als actually  have been 
killed by  attacks o f  large num bers o f  pests like horse 
flies, lice, and m ites. Several o f  these pests can transmit 
diseases such as anaplasm osis and p ink-eye from  ani­
m al to animal. T hu s losses fro m  these pests each year 
cost Illinois farm ers m illions o f  dollars. A  livestock  
p rod u cer does not need to share his profits w ith these 
insects. T h ey  can be readily  controlled  and in m any 
cases eradicated.
In  the fo llo w in g  charts on ly  the safest, m ost e f ­
fective  insecticides are suggested fo r  each specific 
insect on each type o f  livestock . O ther insecticides that 
m ay have label approval fo r  use on livestock  are not 
included because they are less effective  o r  m ore  tox ic  
o r  present potential residue problem s. B lank spaces 
in the table o f  lim itations (b a ck  co v e r ) mean that w e 
do not suggest the insecticide fo r  that specific purpose 
in Illinois.
In using insecticides read the label ca re fu lly  and 
fo llow  all instructions. D o  not exceed  the rates sug­
gested ; observe the interval betw een application  and 
slaughter and apply  on ly  to those anim als fo r  w hich 
use has been approved . K eep  a record  o f  the insecti­
cide used, the trade nam e, the percentage o f  active in ­
gredients, the dilution, rate o f  application , and dates 
o f  application . I f  you  are ever questioned, you  have 
the records.
M ost o f  the insecticides are suggested fo r  use as 
em ulsion  concentrates since these are the easiest fo rm ­
ulations to handle. H ow ever , w ettable pow ders can 
be substituted fo r  em ulsion  concentrates p rov id in g  the 
finished spray is agitated.
T h e  chem ical nam es used in these tables m ay be 
unfam iliar to you . T hese nam es are the com m on  coined  
chem ical nam es and as such are not capitalized. T rade 
nam es are capitalized. In  the table o f  lim itations (back  
co v e r ) the com m on  names are listed first. S h ou ld  the 
trade name be m ore  com m on ly  used, it is listed in pa ­
rentheses w ith the com m on  nam e. T h rou g h ou t the 
tables o f  suggested insecticides on  pages 2 and 3, h o w ­
ever, on ly  the com m on  nam e is used w here there is one. 
In case o f  question, re fe r  to the table o f  lim itations.
C ontinued label clearance fo r  a few  uses o f  som e 
insecticides, carriers, and solvents are uncertain fo r  
1971, as n o  requests w ere m ade fo r  continued label 
approval. C onsequently, labels m ay be cancelled  and 
the produ ct rem oved  fro m  the m arket at any time. 
A nticipatin g  this, w e took  a conservative attitude a 
few  years ago and began m o d ify in g  these suggested 
uses. T h is  year w e have attem pted to anticipate any 
furth er label changes, but there still m ay be an o cca ­
sional use cancelled. It is im perative that you  check 
with you r local cou nty  extension  adviser i f  you  are 
not sure about the insecticide you  plan to use. W e  will 
m ake announcem ents o f  label changes through  the 
new s m edia in an attem pt to keep  you  up to  date.
Suggestions fo r  use o f  insecticides, e ffective  from  
a practical standpoint, are based on  available data. 
R ain fa ll, tem perature, and m any other factors affect 
efficiency o f  insecticides. R eport the details o f  con trol 
fa ilures to us.
T hese suggestions w ere prepared  b y  entom ologists 
o f  the U n iversity  o f  Illinois C ollege o f  A gr icu ltu re  and 
the Illinois N atural H isto ry  S urvey .
F act sheets and C ircu lar 925, Insect Pests o f  Cattle, 
describ ing the life  h istory, b io logy , and habits o f  m ost 
o f  the insects m entioned, can be obtained fro m  the 
offices o f  cou nty  extension  advisers o r  b y  w ritin g  to 
O ffice o f  P ublications, C ollege o f  A gricu ltu re, U n iver­
sity o f  Illinois, U rbana, Illinois 61801. T h ese  fact 
sheets are indicated b y  an N H E  num ber in the tables.
O ther circu lars on insect con tro l are:
C ircu lar 897 —  Insect C ontrol fo r  C om m ercial V e g e ­
table C rops and G reenhouse V e g e ­
tables ;
C ircu lar 899 —  Insect C ontrol fo r  F ie ld  C rops ; 
C ircu lar 900 —  Insect C ontro l by  the H om eow n er ; 
C ircu lar 936  —  P est C ontrol in C om m ercial F ru it 
P lantings.
T hese  can be obtained from  the sam e offices.
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2 6 3
DAIRY CATTLE, BEEF CATTLE, SWINE, AND  SHEEP
(Refer to table of limitations on back page before using insecticides)
In sect
A m o u n t  per 100 
In se ctic id e  ga l. w a ter  o r  as
d irected
H o w  to  a p p ly
D a in 7 C a ttle L ice  and  m an ge  
(N H E -1 8 )
c r o to x y p h o s  E .C ., 1.1 lb . 6 p t. 
per ga l.
1 -2  ga l. p er an im al. S p ra y  en tire  
an im al to  sa tu ra tio n . M a k e  2 tre a t­
m en ts 14 d a y s  a p a rt.
F a ce  flies 
(N H E -1 0 6 )
c r o to x y p h o s  E .C ., 1.1 lb . 2 q t . per 
per ga l. 3 ga l. w ater
1 -2  oz . per a n im a l; 2 -4  tim es per 
w eek .2
Pastured
H orn  flies 
(N H E -5 9 ) 
S ta b le  flies 
(N H E -6 1 )
c r o to x y p h o s  E .C ., 1.1 lb . 1}/% gal. 
per gal.
1 -2  p t . per a d u lt  an im al per w e e k .2
cattle
only
H o rn  flies 
S ta b le  flies
d ich lo rv o s  1 .0 %  O .1 
p y re th rin  0 .1 %  +  
syn erg ist O .1
1 -2  o z . p er an im al d a ily .2
H orse  flies 
(N H E -6 0 )
p yre th r in  0 .5 %  +  
syn erg ist O .1
2 oz . per an im al 3 tim es per w e e k .2
p yre th r in  1 %  +  syn erg ist 10 gal. 
E .C .
1 -2  q t . per an im al e v e ry  3 d a y s .2
G ru b s ro te n o n e  5 %  W .P . 7 ^  lb .3 2 ga l. p er an im al m o n th ly  D e c e m ­
b e r  th ro u g h  A p ril.
ro te n o n e  1 J ^ %  D . 3 o z . p er  a n im a l m o n th ly  D e c e m ­
b e r  th rou g h  A p r il. R u b  v ig o ro u s ly  
o v e r  a ffe cte d  areas.
B e e f C a ttle L ice  an d  m a n ge  
(N H E -1 8 )
lin dan e  2 0 %  E .C . 13 2^ p t .3 
lin dan e  1 2 .4 %  E .C . 1 q t . 
m a la th ion  5 0 -5 7 %  E .C . 3 q t.
1 -2  ga l. per a n im al. S p ra y  en tire  
a n im al to  sa tu ra tion . M a k e  2 a p ­
p lica tio n s  14 d a y s  a p a rt.
F a ce  flies 
(N H E -1 0 6 )
c r o to x y p h o s  E .C ., 1.1 lb . 2 q t. per 
per ga l. 3 ga l. w ater
1 -2  oz . per a n im a l; 2 -4  tim es per 
w eek  fro m  a u to m a t ic  sprayer.
H o rn  flies 
(N H E -5 9 )  
S ta b le  flies 
(N H E -6 1 )
7 H  ga l. 1 -2  p t. per a d u lt  an im al per w e e k .2
1
c
Pastured 
attle -<
H o rn  flies 
(N H E -5 9 )
to x a p h e n e  6 0 %  E .C . 5 p t. 1 -2  q t . per an im al e v e ry  3 w eek s. 
O n ly  p a rtia lly  co n tro ls  stab le  flies.2
0nly S ta b le  flies 
(N H E -6 1 )
to x a p h e n e  5 %  O . S a tu ra te  c lo th , ca n v a s, or  b u rla p  
b a ck  o iler  e v e ry  2 w eek s. O n ly  p a r ­
tia lly  c o n tro ls  sta b le  flies an d  fa ce  
flies.
H orse  flies 
(N H E -6 0 )
U se as d ire c te d  fo r  d a iry  
ca tt le  a b o v e .
G ru b s ro te n o n e  5 %  W .P . A s  fo r  d a iry  
ro te n o n e  1 ^ %  D . ca tt le
T h e  fo llo w in g  sy s te m ic  in sectic id es , c o u m a p h o s , c ru fo m a te , an d  tr ich lo r fo n , as sp rays  
p ro v id e  e x ce llen t co n tro l o f  g ru b s  and  g o o d  co n tro l o f  lice . Use o n ly  on  native beef 
cattle in herds h a v in g  a h is to ry  o f  g ru b  p ro b le m s . T r e a t  o n ly  th ose  an im als b etw een  
4 m o n th s  an d  2Yi years  o f  age. A p p ly  d u rin g  A u g u st  or  S e p te m b e r  in the sou th ern  
h a lf o f  th e  sta te  and  in S e p te m b e r  or O c to b e r  in th e n orth ern  h a lf o f  th e sta te .
S w ine M a n g e  a n d  lice lin dan e  2 0 %  E .C . 1 q t .3 
lin da n e  1 2 .4 %  E .C . 3 p t. 
m a la th ion  5 0 -5 7 %  E .C . 3 q t.
1 -2  q t . p er a n im a l. S p ra y  en tire  
an im al to  sa tu ra tio n . M a k e  2 a p ­
p lica tio n s  14 d a y s  a p a rt.
Shee]P T ick s , lice , an d  
sca b  (N H E -5 3 )
lin da n e  2 0 %  E .C . 1 q t .3 
lin da n e  1 2 .4 %  E .C . 3 p t.
S p ra y  en tire  an im al to  sa tu ra tion . 
U se y% stren g th  in  d ip p in g  v a t  fo r  
sca b .
to x a p h e n e  6 0 %  E .C . 3 q t .3 S p ra y  en tire  an im al to  sa tu ra tion  
or  use in d ip p in g  v a t  fo r  s ca b .
N o se  b o t c ru fo m a te  2 1 %  E .C . A d m in is te r  2 c c . p er 10 lb . o f  b o d y  
w e ig h t as a d ren ch .
i j
1
2 
3
ote: E.C. =  emulsion concentrate, 0 . =  oil solution, W.P. =  wettable powder, D. =  dust. 
The same dosage of a water-base spray may be used, but control is generally less effective. 
Spray head, back, sides, belly, and legs carefully. Start treatments in June.
\dd 2 pounds of detergent per 100 gallons of spray for better wetting effects.
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CHICKENS, LIVESTOCK BARNS, AND  SHEDS
(Refer to table of limitations on back page before using insecticides)
In se ct In se ctic id e
A m o u n t  per 100 
ga l. w ater or  as 
d irected
H o w  to  a p p ly
C h ick en s C o m m o n  red 
m ites, bed -
ca rb a ry l 8 0 %  W .P . 
(n o t  fo r  lice )
4 o z . per 5 ga l. 
w ater
S p ra y  ro o sts , b a c k  w alls, side w alls, 
an d  a ro u n d  nests.
bu gs , a n d  lice 
(N H E -5 4 )
c o u m a p h o s  2 5 %  W .P . 
m a la th io n  5 0 -5 7 %  E .C .
6 o z . per 5 ga l. 
w ater
10 o z . per 5 ga l. 
w a ter
S p ra y  ro o sts , b a ck  w alls , s ide w alls, 
a n d  nests.
N o rth e rn  fo w l 
m ites  an d  lice
ca rb a ry l 5 %  D . A p p ly  to  litter , 1 lb . per 40  sq . f t .,  
an d  1 lb . per 100 m ale  b ird s .1
(N H E -5 4 ) c o u m a p h o s  0 .5 %  D . A p p ly  to  litte r  a n d  n ests, 1 lb . per 
20 sq . f t . ;  1 lb . per 100 m ale  b ird s .1
m a la th ion  4 %  D . A p p ly  to  litte r  and  n ests, 1 lb . per 
50 sq . f t . ;  1 lb . per 100 m ale b ird s .1
N o rth e rn  fo w l 
m ites, c o m m o n  
red  m ites, b e d ­
bu gs, an d  lice
ca rb a ry l 8 0 %  W .P . 4 oz . per 5 ga l. 
w ater
S p ra y  b ird s  a n d  ro o s tin g  areas (1 
ga l. per 100 b ird s ) . U se in  ca g e d  
la y in g  o p e ra tio n s  or  w h en  litte r  is 
sparse o r  w et.
(N H E -5 4 ) co u m a p h o s  2 5 %  W .P . 
m a la th ion  5 0 -5 7 %  E .C .
3 o z . p er 5 ga l. 
w a ter
5 o z . per 5 ga l. 
w a ter
S p ra y  b ird s , n ests a n d  roostin g  
areas (1 ga l. per 100 b ird s ) . U se in 
ca g e d  la y in g  o p e ra tio n s  or  w h en  
litte r  is sparse o r  w et.
R es id u a l 
S p ra y s  fo r  
L iv e s to c k  
B a rn s an d  
S h eds
H ou se  flies 
(N H E -1 6 , 88) 
S ta b le  flies 
(N H E -6 1 ) 
O th er  flies, 
m o sq u ito e s ,
fe n th io n  4 5 %  E .C . 3 ga l. S ta rt trea tm en ts  in  J u n e  a n d  m a in ­
tain  g o o d  sa n ita tion . A p p ly  2 ga l. 
per 1 ,000 sq . ft . o r  to  ru n o ff to  c e il­
ings, w a lls , a n d  s u p p o rt  p osts , an d  
ou ts id e  a ro u n d  d o o rs  a n d  w in d o w s. 
L asts  a b o u t  2 -4  w eek s .2
an d  gn ats d ia z in on  5 0 %  W .P . 16 lb . L asts  a b o u t  2 w eek s.2 A p p ly  as fo r  
fe n th io n .
d im e th o a te  2 5 %  E .C . 4 gal. L asts  a b o u t  2 -4  w eek s .2 A p p ly  as
R avaD  |R a b o n  2 1 %  E -C * K a v a p  [d ich lo rv o s  6 %  E .C . 4  ga l.
fo r  fe n th io n .
ron n el 2 4 %  E .C . 
ron n el 2 5 %  W .P .
4  ga l. 
32 lb .
L asts  a b o u t  1 -2  w e e k s .2 A p p ly  as 
fo r  fen th io n .
S p ace  S prays 
fo r  F e e d  
L o ts  a n d  
Sheds
H ou se  flies 
(N H E -1 6 , 88) 
S ta b le  flies 
(N H E -6 1 )
d ich lo rv o s  2 2 %  E .C . 2 ga l. A p p ly  a t 5 ga l. per a cre  w ith  m ist 
b lo w e r  o v e r  th e  to p  o f  an im als  a n d  
pen s e v e ry  3 to  7 d a y s .
O th e r  flies, 
m o sq u ito e s , 
a n d  gn ats
n a led  3 7 %  E .C .3 1 gal. A p p ly  as fo r  d ich lo rv o s .
B a its  as 
S u p p lem en ts  
fo r  L iv e s to c k  
B a rn  an d
H o u se  flies 
(N H E -1 6 , 88)
d ich lo rv o s  2 2 %  E .C . 4 o z . per 1 ga l. 
co rn  siru p  an d  
y2 ga l. w arm  
w a ter
A p p ly  to  fa v o r ite  fly -ro o s tin g  areas 
fro m  ta n k  sp ra y er  as n eed ed  to  su p ­
p lem en t residu a l sp ra y  trea tm en t.
S h ed  S p rays naled  3 7 %  E .C . 2 o z . per 1 ga l. 
co rn  siru p  an d  
x/2  ga l. w arm  
w a ter
A p p ly  as fo r  d ich lo rv o s .
Note: E.C. =  emulsion concentrate, O. =  oil solution, W.P. =  wettable powder, D. =  Dust.
1 The male birds will not require dusting for the control of lice.
2 Lasting effects are shortened during periods of hot, dry weather.
3 Temporary stinging of eyes may occur from mist but this is not hazardous.
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LIMITATIONS FOR SUGGESTED INSECTICIDES APPLIED TO  LIVESTOCK OR IN LIVESTOCK BARNS
(B lank spaces in the ta b le  denote  that the m a te ria l is not suggested fo r th a t specific use in Illinois)
Dairy Beef Swine Sheep Chickens
Animals Barns Animals Barns Animals Barns Animals Barns Birds Barns
carbary 1 (Sevin)..................................... E, I E, I
coumaphos (Coral)................................ B, D, K  . . . I I
crotoxyphos (Ciodrin).......................... B, D . . . B, D . . .
crufomate (Ruelene).............................
diazinon.................................................... . . .  H ,D
B, A, K, D . . .  
. . .  H ,D . . .  H
L, M . . .  
. . .  H . . .  H
dichlorvos (DDVP) (Vapona)............. B, D C ,J . . .  c , J . . .  c ,J . . .  c ,J . . .  C, N
dimethoate (Cygon).............................. . . .  H, D . . .  H, D . . .  H . . .  H . . .  H
fenthion (Baytex).................................. . . .  H, D . . .  H, D . . .  H . . .  H . . .  H
lindane...................................................... B, G, K  . . . B, G, K . . . B ,G  . . .
malathion................................................. B, D . . . B . . . I I
naled (Dibrom)....................................... . . .  C, N . . .  c ,J . . .  c ,J . . .  c ,J . . .  C, N
pyrethrin.................................................. B . . . B . . .
Ravap........................................................ . . .  H, D . , .  H ,D . . .  H . . .  H
ronnel (Korlan)....................................... . . .  H, D . . .  H ,D . . .  H . . .  H . . .  I
rotenone.................................................... B . . . B . . .
toxaphene................................................. B, F, K . . . B, F . . .
trichlorfon (Neguvon).......................... B, D, L, K . . .
A. Do not apply within 28 days of slaughter. Do not apply repeat applications within 28 days.
B. Do not contaminate feed, water, milk, or milking equipment.
C. As a bait. Do not apply within reach of animals or in milk rooms. Do not contaminate feed, water, milk, or milking equipment.
D. Do not apply in conjunction with the feeding of phenothiozine or organophosphate insecticides.
E. Do not apply within 7 days of slaughter and do not treat nesting material. Do not repeat within 4 weeks.
F. Do not apply within 28 days of slaughter.
G. Do not spray within 30 days of slaughter. Do not dip within 60 days of slaughter.
H. When used as a spray, remove animals before treating barn and cover feed and watering troughs. Do not use in milk rooms. Do 
not apply to animals.
I. Gather eggs before treatment and do not contaminate feed and water.
J. As a space spray; may be applied with animals present, but avoid direct application to exposed feed and water. Do not apply in
conjunction with the feeding of phenothiazine or the feeding or use as animal or shelter treatments of organophosphate or car­
bamate insecticides.
K. Do not treat cattle less than 4 months old or pigs before weaning. Do not treat sick or stressed animals.
L. Do not apply within 14 days of slaughter.
M. Do not drench sick, weak, or overheated animals; lambs under 30 pounds; animals being fed in confinement; or pregnant ani­
mals within one month of lambing.
N. As a space spray; do not apply when dairy cattle or poultry are in building and avoid direct application to exposed feed and water.
FOR YOUR PROTECTION
H e r e  are a fe w  easy  ru les th at i f  fo l lo w e d  w ill 
p reven t m o st  in sectic id e  a c c id e n ts :
1. W e a r  rubber g loves w hen handling insecticide 
concentrates.
2. D o  not sm oke w hile handling o r  using insecti­
cides.
3. K eep  y o u r  fa ce  turned to on e  side w hen  open ing 
insecticide containers.
4. L eave unused insecticides in their orig inal con ­
tainers w ith  the labels on  them.
5. S tore insecticides out o f  reach o f  children, 
irresponsible persons, o r  an im als; store p re fera b ly  in 
a locked  cabinet o r  room .
6. W a sh  out and bu ry  or  burn  em pty insecticide 
containers.
7. D o  not put the w ater-supply  hose d irectly  into 
the spray tank.
8. D o  not b low  out c log g ed  nozzles o r  spray lines 
w ith y ou r  m outh.
9. W a sh  w ith  soap and w ater exp osed  parts o f  
bod y  and clothes contam inated w ith  insecticide.
10. D o  n ot leave puddles o f  spray on  im pervious 
su rfaces.
11. D o  n ot apply  to  fish -bearing or  other w ater 
supplies. D o  n ot a llow  treated anim als in fish-bearing 
w aters o r  oth er w ater supplies until the spray has dried.
12. D o  n ot apply  insecticides, excep t in an em er­
gency, to areas w ith  abundant w ild life  o r  to  b lossom ­
ing crop s  visited  b y  bees. A v o id  d r ift  on to  b lossom in g 
crop s  and onto beehives.
13. D o  n ot apply  insecticides near du g  w ells or  
cisterns.
14. D o  not spray w hen  w eather con d itions fa v o r  
d rift.
15. O bserve  all precautions listed on  the label.
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1971 Suggested 
Insecticide 
Guides
Insect Control for 
FIELD CROPS
Insects and related pests play a m a jor  role in field crop  
produ ction  in Illinois. A lth ou gh  agron om ic practices 
developed  du rin g  the past century have reduced  the 
im portance o f  m any insect pests, a large num ber o f  
others, including several new  invaders, have continued 
to threaten grain  and fo ra g e  production . A gron om ic  
practices such as certain tillage operations, destruction 
o f  crop  residues, selection o f  resistant hybrids, ad ju st­
m ent o f  planting dates, rotation  o f  crops, etc., i f  used 
properly , still serve to suppress insect populations. 
W h ere  possible, these practices continue to be used to 
p rov id e  m ore balanced insect control.
Practical applications o f  m any in sect-control tech ­
niques continue to be th orou gh ly  investigated. Such 
con tro l m ethods as insect sterilization, release o f  insect 
parasites, attractants fo r  insect baits and traps, p rop a ­
gation  and dissem ination  o f  insect disease organism s, 
as w ell as the use o f  insecticides, are being v igorou sly  
pursued. D espite the m ost optim istic reports, h ow ever, 
it is readily  apparent that insecticides w ill be an im p or­
tant part o f  pest m anagem ent fo r  m any years to com e.
Certain precautionary  steps should  be taken w hen 
handling insecticides. S om e o f  the insecticides sug­
gested in the publication  can  be poisonous to the appli­
cator. T h e  farm er is expected  to protect h im self, his 
w ork ers, and his fam ily  fro m  undue o r  needless 
exposure.
W h e n  using insecticides, apply all the scientific 
k n ow ledge available to insure that there w ill be no 
illegal residue on  the m arketed crop . S uch  know ledge 
is condensed  on the label. R ead  it ca re fu lly  and fo llo w  
the instructions. But the label should  be recent and not 
fr o m  a container several years old . D o  not exceed  
m axim um  rates suggested ; observe ca re fu lly  the in­
terval betw een application  and harvest; and apply on ly  
to crops fo r  w h ich  use has been approved . M ake a 
record  o f  the produ ct used, the trade nam e, the per­
centage content o f  the insecticide, d ilution , rate o f  ap­
p lication  per acre, and the date o r  dates o f  application .
T h e  chem ical nam es used in these tables m ay be 
u n fam iliar to  you . T hese nam es are the com m on  coined  
chem ical nam es and as such are not capitalized. T rad e  
nam es are capitalized. In  the table o f  lim itations the 
com m on  nam es are listed first. S h ou ld  the trade name
be m ore com m on ly  used, it is in parentheses fo llo w ­
ing the com m on  nam e. T h rou gh ou t the tables o f  
suggestions, h ow ever, the com m on  nam e is used i f  
there is one. In  case o f  question, re fer  to the table o f  
lim itations.
T hese  suggestions fo r  the use o f  insecticides are 
based on  available data. S oil texture, soil p H , rain fall, 
slope o f  the field, w in d  velocity  at planting, and other 
unpredictable fa ctors a ffect the efficiency. Please report 
con tro l fa ilures and the circum stances associated with 
such fa ilures to us.
C ontinued label clearance fo r  a few  uses o f  som e 
insecticides, carriers, and solvents is uncertain fo r  
1971, since n o requests w ere  m ade fo r  continued label 
approval. A nticipatin g  needed changes in labeling, w e 
began m o d ify in g  these suggested uses a few  years 
ago. W e  have attem pted to  anticipate any further 
label changes in 1971, but an occasion al use m ay still 
be canceled. Be sure to check w ith you r cou n ty  exten ­
sion  adviser i f  y o u  are in doubt about the insecticide 
you  plan to use. W e  w ill m ake announcem ents o f  label 
changes through  the new s m edia to keep you  up to date.
T h is  circu lar lists on ly  suggested uses o f  insecti­
cides fo r  the con tro l o f  m any Illinois field crop  pests, 
and is not designed to d iscuss other m ethods o f  c o n ­
trol. F act sheets d iscussing n on -ch em ica l con tro l m eth­
ods, descriptions o f  specific insects, and their life  h is­
tory  and b io logy  are designated as N H E  num bers in 
this circular. T h is  additional in form ation  can be ob ­
tained from  the cou nty  exten sion  adviser o r  by  w riting  
to the O ffice o f  A gricu ltu ra l Publications, U n iversity  
o f  Illinois, U rbana, Illinois 61801.
O ther Suggested  Insecticide G uides are:
C ircu lar 897 —  Insect C ontrol fo r  C om m ercial V e g ­
etable C rops and G reenhouse V egetab les;
C ircu lar 898 —  Insect C ontrol fo r  L ivestock  and 
L ivestock  B arns;
C ircu lar 900 —  Insect C ontrol by the H o m eow n er;
C ircu lar 1004 —  P est C ontrol in C om m ercial Fruit 
Plantings.
T hese suggestions are revised annually b y  en tom ol­
ogists o f  the C ollege o f  A gricu ltu re  and the Illinois 
N atural H istory  S urvey .
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SPECIAL SUGGESTIONS AND MAJOR CHANGES FOR 1971
Changes in Suggestions for 1971
W e did not suggest the use of aldrin or heptachlor in 
1970 as soil insecticides for cornfields, and we urged that all 
existing supplies be used up. For 1971 we advise against the 
use of aldrin or heptachlor as soil insecticides for corn. In 
arriving at this decision, we considered the following:
1. The number of fields damaged by pests still controlled 
by aldrin and heptachlor, and the abundance of such pests in 
cornfields. These two insecticides no longer control root- 
worms, seed-corn beetles, or seed-corn maggots.
2. Wireworm in cornfields in regular rotations are gener­
ally low. The best use of aldrin or heptachlor would be on 
first-year corn following established grass or clover sods 
where wireworms and white grubs might be a problem.
3. The previous history of use in Illinois indicates that
in about 5 million acres to be planted to corn, residues of
dieldrin-aldrin or heptachlor epoxide-heptachlor may exert 
such a depressing effect on the general pest population that 
continued applications would not be needed.
4. Selecting fields that warrant the use of aldrin or
heptachlor is important. A  few hundred thousand acres of
corn could be profitably treated broadcast with aldrin or 
heptachlor to control black cutworms, but these fields cannot 
be selected until the damage has already occurred. To 
prevent this damage, it would be necessary to apply one of 
these insecticides to 3 or 4 million acres in Illinois. It is 
cheaper to apply control measures when cutworms appear.
Fields where rootworms are not a problem
Use seed treaters containing diazinon to protect against 
attack by seed-corn beetles and seed-corn maggots. In many 
fields with a long history of aldrin or heptachlor use, this 
treatment will be sufficient. For those who do not want to 
use the seed treatment, we suggest the following planting­
time treatments as a 7-inch band on the soil surface:
diazinon ................................. li/£ pounds actual per acre
Dasanit................................... 1 pound actual per acre
Dyfonate ...............................1 pound actual per acre
phorate (T him et)................1 pound actual per acre
W e cannot recommend carbofuran, since we do not have 
data on its performance under severe infestations of seed- 
corn beetles and seed-corn maggots.
For symphylans, Dyfonate has label approval, but the 
other chemicals used for rootworms may be depressing the 
symphylan populations enough for practical control.
Wireworms were not controlled satisfactorily in 16 dem­
onstration fields where all materials were compared. Even 
aldrin and heptachlor did not control the large wireworms. 
Most materials used provided some control of white grubs. 
Since stands were similar on both the treated and untreated 
plots, seed-attacking insects probably were not present in 
damaging numbers. Actual insect counts support this 
statement.
Fields where rootworms may be a problem
Fields infested with corn rootworms were more common 
in 1970 than in 1969. Many more fields would have been 
damaged by rootworms if 2,700,000 acres had not been 
treated with rootworm insecticides. Returns for treatment in 
demonstration fields were about 10 bushels per acre. From 
our demonstration fields, we have drawn the following con­
clusions:
lL If you are anticipating a very severe rootworm in­
festation, one pound of carbofuran (Furadan) per acre will
provide the most consistent results. This has been true for 
three years.
2. For light to moderately severe infestations, any one of 
the following insecticides will provide practical control:
Pounds actual per acre 
Planting time Cultivation
B U X ............................................ ......... 1 1
carbofuran (Furadan)........... .........%
D asanit........................................ ......... 1 1
Dyfonate ................................... .........  1
phorate (T him et).................... .........  1 1
If you plan to use insecticides for cultivation-time treat­
ments in early to mid-June, use a seed-treater at planting. 
Direct the insecticides at the base of the plant.
Cutworms
Control cutworms when they appear. Observe fields 
closely for the first signs of cutworms.
W e suggest the use of carbaryl as (1) a bait on an apple 
pomace carrier; (2) with blackstrap molasses; (3) premixed 
with molasses (Sevim ol); or (4) with Tractum, a com­
mercially available attractant. Apply sprays on the base of 
the plant and soil at the rate of 1 pound of carbaryl per acre 
or 2 pounds per acre broadcast. The bait can be applied so 
that 1 pound of carbaryl per acre is used.
Avoid use of molasses baits adjacent to beehives or near 
an area heavily frequented by honey bees.
Possible Problems
Certain unwanted effects may occur. Some of these can 
be prevented with care. The following suggestions may help 
avoid problems:
1. Surface erosion. Do not apply insecticides to fields 
with severe slopes draining directly into ponds and streams.
2. Some of these insecticides will not affect germination 
of seeds. Nevertheless, we suggest that all of these insecti­
cides be applied as a 7-inch band on the surface of the soil 
ahead of the press wheel at planting. They should not be di­
rected as a stream into the shoe of the planter as we have 
done in the past with aldrin and heptachlor.
3. Calibrate the granular applicator carefully. Check 
acres planted against pounds of granules used. Do this quite 
often until the exact amount of insecticide is being applied. 
Excessively high rates are not only costly but may be 
damaging to the crop.
4. W e are still unsure of the effects B U X  and carbo­
furan may have on total earthworm populations in fields.
5. Although these materials are used only as granules, 
toxicity must be considered. Always handle with respect. Do 
not expose yourself unduly. Follow precautions.
6. Since we no longer have one insecticide that will con­
trol all soil insects, analyze your specific situation and use 
the practice that best fits your needs.
7. The place of liquid concentrates in liquid starter 
fertilizer is still uncertain. Liquid phorate has been removed 
from the market, but other liquid concentrates may be used. 
Anyone using these concentrates must practice extreme 
caution in handling. Wear rubber gloves, wash frequently 
with soap and water carried on the supply truck, and do not 
contaminate your skin or clothing with these liquid mate­
rials. If you accidentally spill some on yourself, wash im­
mediately with soap and water, and then shower and change 
clothes before proceeding with your work.
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General Statement
Don’t have aldrin, chlordane, D D T , dieldrin, endrin, 
and heptachlor on dairy farms. Do not use toxaphene if 
others are available.
A fter using aldrin or heptachlor for five or more 
consecutive years, plant corn without aldrin or heptachlor 
for one or two years before planting beans. Under no con­
ditions apply aldrin or heptachlor to soil to be planted 
that year to soybeans.
It is impossible to apply an insecticide that would 
leave absolutely no residue or would kill only one insect 
pest species. These suggestions for use of insecticides take 
into account all known factors about the insecticide and
the environment. They are made to control insects with 
minimum side effects and adverse effects on non-target 
insect species, wild animals, and fish.
W e  publish a weekly newsletter from April to Septem­
ber that discusses the current insect situation and control 
measures. W e  analyze the relationship of natural controls 
such as predators, disease, and parasites of the pest in­
sects, and the advisability of insecticide use.
Alfalfa-weevil damage can be avoided by applications 
of insecticides in November in the southern one-third to 
one-half of Illinois. This also preserves the maximum 
number of parasitic wasps that will attack the larvae in 
April and May.
LIMITATIONS IN DAYS BETWEEN APPLICATION OF THE INSECTICIDE AND HARVEST OF THE CROP 
AND OTHER RESTRICTIONS O N  THE USE OF INSECTICIDES FOR FIELD CROP INSECT CONTROL
(Blanks in the table denote that the material is not suggested for that specific use in Illinois)
Field corn Sorghum Forage crops
Seed and soil Grain Ensilage Stover Alfalfa Clover Pasture Seed
azinphosmethyl (Guthion)1 
BUX (0-5353)1 A A A A
16, E 16,E 16,E
carbaryl (Sevin) 
carbofuran (Furadan)1 A
0 0 0 21 0 0 0
Dasanit
demeton (Systox)1
G G G G
21,E 21,E 21,E 21,E
diazinon A 7 10 10 7 7 7 K,L 7
Dyfonate1 A A A A
Gardona
Imidan
5 5 5
7,E
malathion 5 5 5 7 0 0 0 0
methoxychior 
mevinphos (Phosdrin) 3
7 7 7 7
naled (Dibrom) 4 4 4 4
methyl-parathion1 
parathion1 
phorate (Thimet)1 A B B B
15 15 15 15
toxaphene A C C D
trichlorfon (Dylox) 28,M 28,M 28,M
Barley Oats Rye Wheat Soybeans
Grain Straw Grain Straw Grain Straw Grain Straw Grain Forage
azinphosmethyl (Guthion)1 21 D
carbaryl(Sevin) F F F F F F F F 0 0
carbophenothion (Trithion)1 
demeton (Systox)1 45,G 21,G 45,G 21,G 45 ,G 21,G
7 D
disulfoton (Di-Syston)1 H
malathion 7 7 7 7 7 7 0 0
parathion1 15 15 15 15 15 15
phorate (Thimet)1 H
toxaphene A D A D A D A D 21 D
trichlorfon (Dylox) 21 3 21 3 21 3
1 Sprays to be applied only by experienced operators wearing Q 
proper protective clothing.
A. No specific restriction when used as recommended. pp
B. Do not apply after cultivation. p
C. Do not feed treated forage to dairy animals. Do not feed j, 
sprayed forage or granular-treated corn silage to livestock 
fattening for slaughter nor granular-treated stover within 28 K. 
days of slaughter.
D. Do not feed treated forage to dairy animals, livestock fatten- L.
ing for slaughter, or poultry.
E. Once per cutting. M.
F. Not after boot stage.
Apply no more than twice per season with at least 14 days be­
tween applications.
Do not graze treated wheat.
Does not have label approval.
Do not apply more than once per season regardless of method 
of application.
Livestock may be grazed immediately following application 
or may be fed green forage immediately following cutting. 
If grass pastures are to be cut for hay, allow 21 days be­
tween application of water solution or 30 days for oil solution. 
Once only per season when plants are 3-12 inches tall.
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FIELD CORN
Time of Lb. active Timing of application
Insect attack Insecticide1 ingredient per acre Placement (See table of limitations)
Corn rootworms2 June-August BUX ten 1 Soil Surface As 7-inch band ahead of planter press
(NHE-26) carbofuran % wheel. For severe infestations, 1 pound
Dasani t 1 of carbofuran is most effective. Basal
| Dyfonate 1 treatments with BUX, Dasanit or phor-
[ . phorate 1 ate are effective.
Seed-corn maggot 
Seed-corn beetle
At germination diazinon See page 3 On seed For band treatment, see wireworm.
Wireworm May-July Wireworms may be partially controlled by Dasanit, diazinon, Dyfonate, and phorate (Thimet).
(NHE-43) Along with these four, carbofuran will give partial control of grape colapsis and white grubs. For
White grub May-October rates, see page 3.
(NHE-23) 
Grape colaspis 
(NHE-25)
May-July
Sod webworm May-J une carbaryl 1 At base of At time of initial attack.
(NHE-42) plant
Cutworms May-June carbaryl bait 1 Broadcast When cutting starts. Repeat if needed.
(NHE-38) carbaryl and 2 Broadcast Same as above.
molasses or Tractum 1 (Row) Direct 
at base of plant
trichlorfon 1 At base of Same as above. One application only
plant permitted.
Billbugs May-June carbaryl 1 At base of As needed.
(NHE-37) diazinon 1 plant
Garden symphylan May-J uly Dyfonate 1 in row at planting If suspected as a problem, use dyfonate
2 broadcast before planting for soil insect control.
Grasshopper June- carbaryl % Over row As needed. For ensilage corn use car-
(NHE-74) September toxaphene I K as spray baryl, diazinon, or malathion.
Flea beetle May-J une carbaryl % Over row When damage becomes apparent on small
(NHE-36) toxaphene I K as spray corn.
Armyworm May-June carbaryl I K Over row At first migration or when damage first
(NHE-21) malathion 1 as spray becomes apparent.
toxaphene I K
trichlorfon 1
Late July- carbaryl 1 K Broadcast When leaves below ear level are consumed
August toxaphene I K over infested 
area
and worms eating leaves above ear level.
Fall armyworm June; August- carbaryl I K In whorls Granules preferred for whorl. When silk-
(NHE-34) September diazinon l ing (see earworm).
Gardona I K
toxaphene I K
Chinch bug June-August carbaryl 1 Spray at base At beginning of migration. Also apply
(NHE-35) of plant strip in adjacent grain.
Thrips June carbaryl 1 On foliage When severe wilting and discoloration are
(NHE-39) as spray noticed.
Corn leaf aphid diazinon granules l In whorl Just before tasseling when aphids are ap-
(NHE-29) phorate granules 1 pearing on individual plants. Preventive
treatment. Not after tassel emerges.
malathion l As a foliage Apply during late whorl to early tassel
diazinon l spray when 50%  of the plants have light to mod­
erate infestations.
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FIELD CORN (continued)
Insect
Time of 
attack
Lb. active
Insecticide1 ingredient per acre Placement
Timing of application 
(See table of limitations)
Corn rootworm Late July, carbaryl 1 Overall spray When silking is not over 50%  and there
adults early August malathion 1 or directed are more than an average of 5 beetles per
diazinon 1 towards silk ear. Only to protect pollination.
Corn borer, June-July carbaryl granules I K On upper K When tassel ratio is 30 to 50, and 75%
first generation diazinon granules 1 of plant and or more plants show recent borer feeding
parathion granules X into whorl in whorl.
bacillus thuringiensis
Corn borer, Mid-August carbaryl As for first From ear At first hatch when there are 1 or more
second generation diazinon generation upward egg masses per plant.
Corn earworm July-August carbaryl \ x Spray ear 2 applications at 3- to 5-day intervals.
Seed corn only Gardona \ x zone, seed starting at 30-50% silk. 25 gal. of finished
(N H E -3 3 ) corn only spray per acre.
1 S e e  page 3 fo r  in sectic id e restrictions. 2 M ocap is su g g ested  fo r  trial u se only.
GRAIN SORGHUM
Insect
Time of 
attack Insecticide1
Lb. active 
ingredient per acre Placement
Timing of application 
(See table of limitations)
Webworm After heads 
form
carbaryl
diazinon
malathion
IX
X
0.9
On grain 
head
Before population reaches 5 larvae per 
head. Pest usually bad in wet seasons on 
late planted grain.
Corn leaf 
aphid
All season malathion 0.9 Broadcast Degree of infestation to warrant treat­
ment not determined.
Corn earworm After heads 
form
carbaryl IK Direct at 
head or 
broadcast
When 5 to 10 percent of heads are first 
infested by small worms.
1 S ee  page 3 fo r  in sectic id e restr iction s.
SMALL GRAINS
Insect
Time of 
attack
Lb. active
Insecticide1 ingredient per acre Placement
Timing of application 
(See table of limitations)
Grasshopper June-August carbaryl X On entire Control early while grasshoppers are small.
(NHE-74) toxaphene2 I K plant
Chinch bug June-July carbaryl 1 At base of Treat strip in grain as needed to protect
(NHE-35) stalk corn from migrating bugs.
Armyworm May-June carbaryl 1 On foliage When worms are still small and before
(N H E -2 1 ) malathion I K damage is done. Do not use malathion on
toxaphene2 I K barley or trichlorfon on rye.
trichlorfon X
Greenbug May-June demeton3 X On foliage When needed.
English grain aphid parathion3 X
Hessian fly Sept.-October; disulfoton K In drill row Use granules in a grass-seeder for suscep-
April-May phorate K tible varieties planted early. Do not graze.
1 S ee  page 3 fo r  in sectic id e restriction s.
2 For use on dairy farms only when alternate material is not available and when insect emergency exists. Do not apply as foliage 
sprays or dusts to or adjacent to dairy pasture, hay, or forage crops.
3 To be applied only by experienced operators or those wearing protective clothing.
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CLOVER AND  ALFALFA
Insect
Time of 
attack
Lb. active
Insecticide1 ingredient per acre Placement
Timing of application2 
(See table of limitations)
Alfalfa weevil 
(NHE-89)
March-June Imidan
azinphosmethyl3-4 
methyl parathion3
malathion5 with 
methoxychlor
1
At
V2
A
A
On foliage Observe carefully after March 15 and 
when 25%  of the tips are being skeleton­
ized treat immediately; two treatments 
may be necessary on first cutting; re­
growth following first cutting may need 
protection. By ground, use a minimum 
of 20 gal. of finished spray per acre (10 
gal. on stubble) or 4 gal. by air. Do not 
apply during bloom. Instead cut and 
remove hay.
diazinon6 with 
methoxychlor
A
1
malathion6 1M
methyl parathion3 
azinphosmethyl3
malathion5 and 
methoxychlor
A
A
A
A
On foliage This dormant spray in November or early 
March is suggested to kill adults and pre­
vent egg laying. This also spares the par­
asites that later will attack the larvae. 
Apply after two or three warm days 
(above 45°F.). Proven method in southern 
A to J/3  of Illinois. Not yet tried in north­
ern Illinois.
Diazinon5 and 
methoxychlor
A
1
Imidan 1
Clover leaf March-April malathion 1 On foliage When larvae are numerous and damage
weevil (NHE-12) is noticeable, usually early to mid-April.
Spittlebug Late April, methoxychlor *A On foliage When bugs begin to hatch and tiny spit-
(NHE-13) early May tie masses are found in crowns of plants.
Aphid April-May demeton3 lA On foliage When aphids are becoming abundant and
(NHE-14and 19) diazinon A lady beetle larvae and adults, parasites,
malathion 1 and disease are slight.
Leafhopper Early J uly carbaryl 1 On foliage When second-growth alfalfa is 1 to 6
(NHE-22) methoxychlor 1 inches high, or as needed.
Garden webworm July-August carbaryl 1 On foliage When first damage appears. Use toxa-
(NHE-42) toxaphene7 phene only on new fall seedlings.
Cutworm April-J une carbaryl lA On foliage Cut, remove hay, and spray immediately.
(NHE-77)
Armyworm May-June, carbaryl 1A On foliage Only when grasses are abundant.
(NHE-21) September malathion 1
Seed crop insects July-August toxaphene7 l A On foliage No later than 10% bloom.
Grasshopper June- carbaryl A On foliage When grasshoppers are small and before
(NHE-74) September diazinon A damage is severe.
malathion 1
naled A
Sweet clover April-May toxaphene7 1M On foliage When 50%  of foliage has been eaten. New
weevil (NHE-15) seedlings only.
1 See page 3 for insecticide restrictions.
3 B e fo r e  applying insecticides, be certain  to clean a ll herbicides out o f  equipm ent. D u rin g  pollination, apply very  late in  day.
8 T o  be app lied  only  by exp er ien ced  operators or th o se  w ea rin g  p rotective cloth in g.
4 W a ter tem p eratu re shou ld  be above 55 °F .
6 U s e  no le ss  than  th ese am ounts.
6 U se  on ly  w h en  air tem p eratu re is above 6 0°F .
7 N o t fo r  u se  on  dairy  farm s. D o  not apply as fo lia g e  sprays o r  du sts to  fields a d jacen t to  dairy  pasture, hay, or fo ra g e  crops.
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SOYBEANS
Insect
Time of 
attack
Lb. active
Insecticide1 ingredient per acre Placement
Timing of application 
(See table of limitations)
Bean leaf beetle 
(NHE-67)
May-June, 
August
carbaryl2
toxaphene3
1
IK
On foliage When leaf feeding becomes severe, but
before plants killed or pods eaten.
Clover root May-June carbaryl2 1 On marginal When clover is plowed, beetles migrate
curculio adult toxaphene3 IK rows to adjacent beans.
(NHE-71)
Grasshopper June- carbaryl2 % On foliage When migration from adjacent crops
(NHE-74) September toxaphene3 IK begins.
Flea beetle May-June carbaryl2 1 On foliage Seedlings usually attacked. Treat when
toxaphene3 IK needed.
Green clover August carbaryl2 l On foliage When damage appears and small worms
worm (NHE-75) malathion l are numerous between blossom and pod
and webworm fill.
(NHE-42)
Mites June-August carbophenothion4 H On foliage As needed on field margins and entire
azinphosmethyl4 K field.
Stink bugs July and carbaryl2 1 To foliage As needed but when stink bugs are
August malathion 1 numerous.
Thrips J une-August malathion 1 To foliage As needed.
Leafhoppers
1 See page 3 for insecticide restrictions on soybeans.
3 Carbaryl should not be used at more than 1 lb. per acre. Higher rates may damage plants.
3 For use on dairy farms only when alternate material is not available and when insect emergency exists. Do not apply as foliage 
sprays or dusts to or adjacent to dairy pasture, hay, or forage crops.
* To be applied only by experienced operators or those wearing protective clothing.
STORED GRAIN (Corn, Wheat, and Oats)12
Insect
Time of 
attack
Insecticide 
and dilution3 Dosage Placement
Suggestions
(.See table of limitations)
Angoumois grain 
moth (earcorn) 
(NHE-62)
April-October 
(Southern K  of 
Illinois only).
malathion 57%  
E.C., 3 oz. per 
gal. water
Apply to runoff Spray surface 
and sides in
May 1 and 
August 1
Plant tight husk varieties. Only the sur­
face of shelled corn is damaged by Angou­
mois moth.
Meal moths and 
surface infestations 
only (NHE-63)
April-October malathion 57%  
E.C., 3 oz. per 
gal. water
2 gal. per 1,000 
sq. ft.
Spray grain 
surface, 
bin walls, 
and ceiling
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain. Apply treatments June 1 or 
July 1 and August 15.
G en era l
Internal and ex­
ternal feeders
April-October malathion 1.0%  
dust
40-60 lb. per 
1,000 bu.
Spray or dust 
uniformly as
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean
(NHE-64, 65) 
Rice and granary 
weevils
malathion 57%  
E.C., 1 pt. per 
3-5 gal. water
3-5 gal. per 1,000 
bu.
grain is 
binned
dry grain. Spray or dust surface grain at 
storage and again about August 15.
Flat grain beetle 
Saw-toothed 
grain beetle 
Rusty grain beetle
liquid fumigant; 
use with caution
3-5 gal. per 1,000 
bu.
On surface; 
repeat if nec­
essary
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain. Apply in late July and Sep­
tember in the southern half of Illinois; 
apply in mid-August in the northern half 
of Illinois. Use surface treatment ofForeign grain beetle 73 mixture As directed On surface
Cadelle beetle 
Flour beetle
phostoxin 180 tablets 
per 1000 bu.
Tablets 
2 feet apart
malathion as recommended for meal 
moths.
1 Corn need not be treated at harvest with a protectant unless it is to be carried over the following summer.
2 Wheat and oats should be treated if they are to be held for one month or more in storage after harvest.
3 Use only the grade of malathion labeled for use on stored grain. Malathion vaporizes and is'lost rapidly when grain is heat-dried. 
Note: E.C. =  emulsion concentrate.
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TOXICITY AN D  PERSISTENCY RATINGS FOR INSECTICIDES1
Insecticide
Toxicity to 
Warm-blooded
animals Fish
Honey
bees2
Persistency 
as a residue
azinphosmethyl............... ........... 1 1 3
carbaryl............................. ...........  4 6 1 4
carbophenothion............. ........... 1 3 2
demeton............................. ...........  1 3 3 3
diazinon............................. .... 3 2 1 3
Gardona............................ .............  6 1 2 1
Imidan............................... ........... 3
malathion.......................... ...........  5 3 1 3
methoxychlor................... ........... 6 1 4 4
methyl parathion............ ........... 1 6 1 6
naled................................... ........... 3 2 3 6
parathion.......................... ........... 1 2 1 6
phorate............................... ...........  1 3 4
toxaphene.......................... ...........  3 1 5 1
trichlorfon......................... ........... 4 6 4 5
SA rating of 1 indicates high toxicity or persistence of residue; a rating of 6 indi­
cates low toxicity (relatively safe) and little persistency.
2 When applied at the optimum time to avoid bee-kill.
FOR YOUR PROTECTION: Always handle insecticides with respect. The persons 
most likely to suffer ill effects from insecticides are the applicator and his family. Ac­
cidents and careless, needless overexposure can be avoided. Here are a few rules that 
if followed will prevent most insecticide accidents:
1. W e a r  ru bber g lo v e s  w h en  h a n d lin g  in sectic id e  con cen tra tes .
2. D o  n o t sm o k e  w h ile  h a n d lin g  o r  u s in g  in sectic id es .
3. K e e p  y o u r  fa ce  tu rn ed  to  on e  side w h e n  o p e n in g , p o u r in g  fr o m , o r  e m p ty in g  in sectic id e  c o n ­
ta iners.
4 . L ea v e  u n u sed  in sectic id es  in th e ir  o r ig in a l con ta in ers  w ith  the labels o n  them .
5. S to re  in sectic id es  ou t o f  reach  o f  ch ild re n , irresp on s ib le  p erson s, o r  a n im a ls ; s to re  p r e fe r ­
ab ly  in a lo ck e d  b u ild in g . D o  n o t s tore  n ear liv estock  feed s .
6. W a s h  ou t and  b u ry , bu rn , o r  haul to  the r e fu s e  d u m p  all em p ty  in sectic id e  con ta in ers .
7. D o  n ot put the w a ter-su p p ly  h ose  d ire ct ly  in to  the spray  tank.
8. D o  n ot b lo w  o u t c lo g g e d  n o zz le s  o r  spray  lines w ith  y o u r  m ou th .
9. W a sh  w ith  soa p  an d  w ater e x p o se d  parts o f  b o d y  and c lo th e s  con ta m in a ted  w ith  in sectic id es .
10. D o  n ot leave  pu dd les  o f  sp ray  o n  im p e rv io u s  su r fa ce s .
11. D o  n ot a p p ly  to  fish -b ea r in g  o r  o th e r  w a te r  supplies.
12. D o  n ot ap p ly  in sectic id es , e x ce p t in  an e m e rg e n cy , to  areas w ith  ab u n d a n t w ild life .
13. D o  n o t  a p p ly  in sectic id es  n ear d u g  w ells  o r  c istern s .
14. D o  n o t  sp ra y  o r  d u st w h en  w ea th er  c o n d it io n s  fa v o r  d r if t .
15. O b se rv e  all p reca u tion s  listed  o n  the label.
16. T o  a v o id  bee kill, ap p ly  in sectic id es  a fte r  bee a ct iv ity  has been  co m p le te d  f o r  the d a y ; use 
the least t o x ic  m ateria ls . Warn beekeepers that you are applying imecticides.
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture.
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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Insect Control
BY THE HOMEOWNER
M u ch  has been said about the effects o f  pesticides, p ar­
ticularly  insecticides, on the health and w ell-be in g  o f  
the A m erican  people. T h e  h om eow n er, h ow ever, is also 
aw are that he is constantly  faced  with a h orde o f  in­
sects, intent upon destroy ing  his p roperty  o r  m aking 
his life  uncom fortable . O ccasion a lly  he can avo id  o r  
reduce the destruction  w rou gh t by som e pests w ithout 
using an insecticide, but to con tro l m ost insects, he 
m ust rely  on an insecticide. T h is  w ill p rov id e  the satis­
fa ctory  con trol that he dem ands.
B y  carefu l use o f  insecticides, the h om eow n er can 
e n jo y  reasonable freedom  from  insects w ithout endan­
gerin g  either h im self, his fam ily , or  his pets. H e  m ust 
recogn ize, h ow ever, that insecticides are designed to 
destroy  one grou p  o f  anim als —  insects —  and can be 
h arm fu l to other anim als, in clud ing  m an h im self, if  
used with d isregard  o f  norm al sa fety  precautions. It is 
up to each insecticide user to handle, apply, and store 
insecticides sa fe ly  to reap their benefits w ithout su ffer­
ing fro m  their dangers. F o r  fu rth er in form ation  on 
sa fe  use o f  pesticides C ircu lar 906 is available fro m  the 
C ollege o f  A gricu ltu re  at U rbana.
T h e  suggestions in this publication  list certain in­
secticides to  con tro l insect pests o f  fo o d , fabrics, struc­
tures, m an and anim als, law ns, shrubs, trees, flow ers, 
and vegetables. W e  have tried  to  suggest on ly  the 
sa fest m aterials that the h om eow n er needs. M an y  
people p re fe r  to em ploy  the services o f  a p rofession a l 
exterm inator o r  custom  applicator rather than to be­
com e in volved  w ith  selection  and application  o f  an 
insecticide.
T h e  nam es used in these tables are the com m on  
co in ed  chem ical nam es, not the trade nam es, and as 
such m ay not be fam iliar to you . F o r  instance, the 
com m on  nam e fo r  Cygon is dimethoate. I f  there is no 
co in ed  chem ical nam e, the trade nam e is used but is 
capitalized.
C ontinued label clearance fo r  a few  uses o f  som e 
insecticides, carriers, and solvents are uncertain fo r  
1971, as n o requests w ere  m ade fo r  continued label
approval. C onsequently, labels m ay be cancelled  and 
the produ ct rem oved  fro m  the m arket at any time. 
A n ticipa tin g  this w e took  a con servative attitude a few  
years ago  and began m o d ify in g  these suggested uses. 
T h is  year w e have attem pted to anticipate any further 
label changes, but there still m ay be an occasional use 
cancelled. It is im perative that you  check  w ith  you r 
local cou nty  exten sion  adviser i f  you  are not sure about 
the insecticide you  plan to use. W e  w ill m ake an­
nouncem ents o f  label changes through  the new s m edia 
in an attempt to keep you  up to date.
Suggestions fo r  use o f  insecticides, e ffective  from  
a practical standpoint, are based on available data. 
M an y  fa ctors  affect efficiency o f  control. R ep ort de­
tails o f  control fa ilures to us.
In  using these tables alw ays read the footn otes be­
fo re  using the insecticides. T h e y  list precautions and 
other pertinent in form ation .
L eaflets on specific insects, their life  h istory , habits, 
dam age, and cultural con tro l m ethods are available 
from  the cou nty  extension  adviser o r  by  w ritin g  to 
O ffice o f  A gricu ltu ra l P ublications, U n iversity  o f  Illi­
nois C ollege o f  A gr icu ltu re , U rbana, Illinois 61801. 
T h e y  are indicated in tables by  N H E  or C ircu lar 
num bers.
O ther circu lars on  insect con trol a re :
C ircu lar 897 —  Insect C ontrol fo r  C om m ercial V e g e ­
table C rops and G reenhouse V e g e ­
tables;
C ircu lar 898 —  Insect C ontrol fo r  L ivestock  and L iv e ­
stock  B arns;
C ircu lar 8 9 9 — Insect C ontrol fo r  F ield  C rops ;
C ircu lar 1004 —  Pest C ontrol in C om m ercial F ru it 
Plantings.
T hese  are available fro m  the cou nty  offices o r  the C o l­
lege o f  A gricu ltu re  at U rbana.
T h ese  suggestions are su b ject to  change w ithout 
notification  during  the year.
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UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY CIRCULAR 900 Urbana, Illinois, December, 1970
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
VEGETABLE INSECTS
Insects Crop Insecticide Suggestions
Aphids (NHE-47) 
Leafhoppers (NHE-22) 
Mites (NHE-58) 
Thrips
Most garden crops malathion Apply on foliage to control the insects. Aphids and leafhoppers 
transmit plant diseases; early control is important. Mites web 
on the underside of leaves; apply insecticide to underside of 
leaves early before extensive webbing occurs.
Blister beetles (NHE-72) 
Cutworms (NHE-77) 
Flea beetles (NHE-36) 
Grasshoppers (NHE-74) 
Leafhoppers (NHE-22) 
Picnic beetles (NHE-40)
Most garden crops carbaryl For cutworms, attach collars of paper, aluminum foil, or metal 
at planting for small numbers of plants, or apply insecticide to 
base of plants at first sign of cutting. Control grasshoppers in 
garden borders when hoppers are small. For picnic beetles, 
pick and destroy overripe or damaged vegetables.
Wireworms (NHE-43) 
and other soil insects 
(NHE-23, 27)
Most garden crops diazinon When tearing up sod for a garden, apply to soil and rake in 
before planting.
All cabbage worms 
(NHE-45)
Cabbage and 
related crops, 
salad crops, and 
leafy vegetables
carbaryl or 
malathion
Presence of white butterflies signals start of infestation. Con­
trol worms when small. It is almost impossible to raise cole 
crops in Illinois without controlling these pests.
Hornworms (NHE-130) Tomatoes carbaryl Handpicking usually provides satisfactory control.
Earworms (NHE-33) Tomatoes and 
sweet corn
carbaryl Apply to late-maturing tomatoes 3 to 4 times at 5- to 10-day 
intervals from small-fruit stage. Apply at fresh-silk stage to 
early and late corn every 2 days 4 to 5 times.
Colorado potato beetles Eggplant, potatoes, 
tomatoes
carbaryl Apply as needed. Insects usually present only in late May and 
June.
Potato leafhoppers 
(NHE-22)
Potatoes, beans carbaryl or 
malathion
Apply 3 to 4 times at weekly intervals starting in late May or 
early J une. Late potatoes and beans require additional treat­
ments. Most serious pest of potatoes and beans in Illinois.
Bean leaf beetles 
(NHE-67)
Beans carbaryl Leaves are riddled in early plantings. Apply once or twice as 
needed.
Mexican bean beetle Beans carbaryl Except for southern Illinois, only a pest of late beans. Apply 
insecticide to underside of leaves.
Cucumber beetles 
(NHE-46)
Vine crops carbaryl or 
malathion
Apply as soon as beetles appear in spring. When blossoming 
begins, apply insecticide late in the day so as not to interfere 
with pollination by bees.
Squash vine borers Squash carbaryl Make weekly applications to crowns and runners when plants 
begin to vine. Apply late in day.
Squash bugs (NHE-51) Squash and 
pumpkins
carbaryl Apply as soon as small nymphs are seen and as needed. Does 
not kill large nymphs and mature bugs. Apply late in day.
Corn borer Sweet corn carbaryl Apply 4 times every 3 days to whorl and ear zone of early 
corn when feeding appears on whorl leaves.
D ays to W a it Betw een A p p lic a tio n  a n d  H arvest
Collards, 
kale, and 
other leafy
crops Beans
Cabbage 
and 
related 
Lettuce crops
Sweet Vine
corn Onions crops1 Tomatoes Pumpkin Eggplant Peas Potatoes
carbaryl 14 0 
malathion 7 1
14 3 
14 7
0 . . 
5 3
0 0 0 0 0 0 
1 1 3 3 3 0
1 Only apply insecticide late in the day after blossoms have closed to avoid bee kill.
A m o u n t of Insecticide for V o lu m e  of S p ra y
1 gal.
Commercial
6 gal, 100 gal. dust
carbaryl 50%  W.P. 
malathion 50-57% E.C.
2 tbl. 
2 tsp.
M cup 2 lb. 5%  
4 tbl. 1 qt. 4%
Apply 1 ounce of actual diazinon per 1,000 square feet. To do this mix pint (4 fluid ounces) of 25%  diazinon emulsion in enough 
water to cover 1,000 square feet, usually 2 to 3 gallons of water. Rake into soil.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder.
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FLOWER INSECTS
Insect Insecticide1 Dosage Suggestions
Ants, soil-nesting wasps, 
and sowbugs 
(NHE-17, 79, 93, 111)
Same as for ants under lawn 
insects on page 5.
White grubs Same as for white grubs under 
lawn insects on page 5.
Aphids, mealybugs, 
lacebugs, scales, and white 
flies (NHE-7, 114)
malathion 50-57% E.C. 2 tsp. per gal. water Spray foliage thoroughly. Repeat treatments 
may be needed.
Blister beetles (NHE-72) carbaryl 50%  W.P. 2 tbl. per gal. water Spray foliage. Repeat treatments may be needed.
Cutworms (NHE-77) diazinon 25% E.C. 
diazinon 2%  granules
6 oz. per 2-3 gal. water 
5 lb. per 1,000 sq. ft.
Spray 1,000 sq. ft. soil at base of plants. Do not 
spray on plant foliage. Small numbers of plants 
can be protected with collars of paper, alumi­
num foil, or metal.
Grasshoppers (NHE-74) carbaryl 50%  W.P. 
malathion 50-57% E.C.
2 tbl. per gal. water 
2 tsp. per gal. water
Spray foliage and also adjacent grassy or weedy 
areas.
Iris borer dimethoate 23.4% E.C. 
or 25% W.P.
4 tsp. per gal. water Apply when irises are in bloom, but not on blooms 
and make only one application. Add a small 
amount of liquid detergent to spray mix to im­
prove coverage on leaves.
Leaf-feeding beetles carbaryl 50%  W.P. 2 tbl. per gal. water Spray foliage. Repeat treatments if needed.
Leaf-feeding caterpillars Same as for leaf-feeding beetles
Plant bugs and leafhoppers Same as for leaf-feeding beetles
Slugs (NHE-84) Metaldehyde Apply as a bait to soil. Remove old leaves, 
stalks, poles, boards, and other debris where 
slugs like to hide and lay eggs.
Spider mites (NHE-58) chlorobenzilate 25%  
W.P.
dicofol 18.5% E.C.
1 tsp. per gal. water
2 tsp. per gal. water
Pay particular attention to underside of leaves 
when spraying. Apply 2 or 3 times at weekly 
intervals.
Springtails malathion 50-57% E.C. 
malathion 4%  dust
2 tsp. per gal. water Spray foliage and soil.
Apply to soil at base of plants.
Stalk borers (NHE-24) Same as for leaf-feeding beetles Spray foliage thoroughly and frequently.
Thrips Same as for leaf-feeding beetles Spray foliage carefully.
1 Do not use oil-base sprays on plants. Do not use malathion on African violets. Do not use carbaryl on Boston ivy. Do not use 
diazinon on ferns. Repeated use of carbaryl foliage sprays may cause mite or aphid infestations to increase and become damaging. Do not 
use insecticides during full bloom. Do not use dimethoate on chrysanthemums.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder. An emulsion concentrate is a chemical pesticide dissolved in a solvent 
to which an emulsifier has been added. It can then be mixed with water to the desired strength before being used.
FOR YOUR PROTECTION
1. S tore insecticides out o f  reach o f  children, irre­
sponsible persons, o r  anim als; store p re ferab ly  in a locked  
cabinet.
2. I f  you  use a bait around or in the hom e, place it 
a fter  the ch ildren  have retired and pick  it up in the m orn ­
ing b e fo re  they get up. F urtherm ore, place it out o f  their 
reach. A t  present w e do not en courage use o f  baits fo r  
insect control.
3. A v o id  breathing insecticide sprays and dusts ov er  
an exten ded  period . T h is  is particularly true in enclosed 
areas such as craw l spaces, closets, basem ents, and attics.
4. W a sh  w ith soap and w ater exp osed  parts o f  b od y  
and clothes contam inated w ith insecticide.
5. W e a r  rubber g loves w hen handling insecticide co n ­
centrates.
6. D o  not sm oke w hile handling or  using insecticides.
7. L eave unused insecticides in their orig inal conta in ­
ers w ith the labels on  them  and in lock ed  cabinets.
8. W a sh  out and bu ry  or burn and haul to the refuse 
dum p em pty insecticide containers.
9. D o  not leave puddles o f  spray on  im perviou s sur­
faces.
10. D o  not apply  insecticides to fish ponds.
11. D o  not apply  insecticides near du g  w ells o r  c is ­
terns.
12. O bserve  all precautions listed on  the label.
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TREE A N D  SHRUB INSECTS
Insects Insecticide Suggestions1
Aphids (NHE-7) diazinon
malathion
Spray foliage thoroughly with force. Repeat as needed.
Bagworms (NHE-6) carbaryl
diazinon
malathion
Spray foliage thoroughly. Apply June 15. Later sprays are less effective.
Borers (NHE-8) dimethoate Spray trunk and limbs thoroughly in late May or early June. Wrap trunks of 
newly set trees with heavy paper for first two years or until trees are growing 
vigorously. Provide adequate water and fertilizer for vigorous growth.
Catalpa sphinx carbaryl
malathion
Spray foliage when feeding or worms are first noticed.
Eastern tent caterpillars Same as for catalpa sphinx Spray when nests are first noticed.
Elm leaf beetle (NHE-82) carbaryl Spray as soon as damage is noticed.
European pine shoot moths 
and Nantucket pine moth 
(NHE-83)
dimethoate Spray ends of branches thoroughly in early June for European species and in 
mid-May for Nantucket species.
Fall webworms carbaryl
diazinon
malathion
Spray when first webs appear; clip off and destroy infested branches or burn 
out webs.
Galls (NHE-80. 81) 
Elm cockscomb diazinon Spray foliage thoroughly when buds are unfolding.
Hickory 
Maple bladder
malathion
Hackberry blister diazinon
malathion
Spray foliage thoroughly in late May. Kills psyllids in galls.
Cooley spruce diazinon Apply in late September or October or early spring just before buds swell.
Eastern spruce malathion
Green-striped mapleworms Same as for catalpa sphinx Spray as soon as damage is noticed.
Leaf miners 
Birch
diazinon
malathion
Spray foliage thoroughly when mines first appear. Repeat treatment in 10 
to 12 days.
Boxwood
Hawthorn
Oak
Mealybugs malathion Spray foliage thoroughly and with force. Repeat in two weeks.
Mimosa webworms 
(NHE-109)
carbaryl
malathion
Spray foliage thoroughly when first nests appear (June, July). A  repeat treat­
ment may be needed.
Mites (NHE-58) chlorobenzilate
dicofol
Pay particular attention to underside of leaves. Apply 2 or 3 times at weekly 
intervals.
Oak kermes malathion Spray foliage thoroughly about July 1 to kill the crawlers.
Periodical cicadas 
(NHE-113)
carbaryl Spray all branches thoroughly when adults appear. Repeat in 7 to 10 days.
Sawflies Same as for fall webworms Spray as soon as worms or damage is evident.
Scale (NHE-114) diazinon 
ethion +  oil 
malathion
Spray foliage thoroughly in early April for Fletcher and European elm scale; in 
late May for pine needle and sweet gum scale; in early June for scurfy, oyster shell, 
and euonymous scale; in early J uly for cottony maple, Juniper, and dogwood scales; 
in mid-July for spruce bud scale; and again in early August for oyster shell scale.
Putnam 
San Jose 
Tulip tree
dormant oil diluted 
according to label
Apply when plants are still dormant in late winter. Do not use on evergreens. 
For tulip tree scale, a malathion spray in late September or in early spring is 
also effective.
1 Treatment dates are listed for central Illinois. In southern Illinois apply 2 weeks earlier and in northern Illinois 2 weeks later.
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TREE A N D  SHRUB INSECTS (continued)
Insects Insecticide Suggestions1
Spring cankerworms Same as for catalpa sphinx When leaf buds open in spring, while worms are still small.
Sycamore lace bugs carbaryl
malathion
Spray when nymphs appear, usually in late May.
Thrips Same as for aphids Mainly on privet. Spray foliage thoroughly.
Yellow-necked caterpillars Same as for catalpa sphinx Spray foliage when worms are small.
Zimmerman pine moths malathion Spray in mid-August and again two weeks later. In each spray use 
amount of malathion suggested in the chart below.
twice the
1 Treatment dates are listed for central Illinois. In southern Illinois apply 2 weeks earlier and in northern Illinois 2 weeks later.
A m o u n t of Insecticide N e e d e d  fo r V o lu m e  of S p ra y
1 gal. 6 gal. 100 gal. 1 gal. 6 gal. 100 gal.
carbaryl 50%  W .P.1 
diazinon 25% E.C.2 
malathion 50-57% E.C.3 
chlorobenzilate 25% W.P.
2 tbl. %  cup 
2 tsp. 4 tbl.
2 tsp. 4 tbl.
1 tsp. 2 tbl.
2 lb. dicofol 18.5% E.C. 2 tsp. 4 tbl. 
1 qt. dimethoate 25%  W .P.4 2 tsp. 4 tbl.
1 qt. ethion +  oil 4 tsp. 8 tbl.
2 lb.
1 qt.
1 qt.
2 qt.
1 Do not use on Boston ivy. 2 Do not use on ferns or hibiscus. 3 Do not use on canaert red cedar. 4 Do not use on chrysanthemums. 
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder.
LAW N INSECTS
Insects Insecticide1
Dosage per 
1,000 sq. ft.2 Suggestions
True white grubs (NHE-23) 
Annual white grubs 
Japanese beetle larvae 
Green June beetle larvae 
Ants (NHE-111)
chlordane 45%  E.C.
40%  W.P. 
10% G. 
5%
3  ^cup 
5 oz. 
1 ^  lb. 
2 lb.
This treatment provides 5-year protection. In established 
sod, apply as granules or spray to small area and then water 
in very thoroughly before treating another small area. For 
new seedings, mix in soil before planting. Do not plant 
vegetable root crops in treated soil for 5 years.
Ants (NHE-111)
Cicada killer and other 
soil-nesting wasps (NHE-57, 79)
diazinon 25%  E.C. 
2 % G .
M cup 
5 lb.
Apply as spray or granules and water in thoroughly. For 
individual nests pour 1%  diazinon in nest. Seal in with dirt.
Sod webworms 
Millipedes and sowbugs 
(NHE-93, 115)
carbaryl 50%  W.P. 
5%  G.
diazinon 25% E.C. 
2 % G .
trichlorfon 50%  W.P. 
5 % G .
M lb. 
41b.
M cup 
5 lb.
4 oz.
2 3  ^ lb.
As sprays, use at least 2.5 gal. of water per 1,000 sq. ft. Do 
not water for 72 hours after treatment. As granules, apply 
from fertilizer spreader.
Armyworms 
Cutworms 
Chinch bugs
carbaryl 50%  W.P. 
5 % G .
2 oz. 
1 lb.
Apply as sprays or granules. Use 5 to 10 gal. of water per 
1,000 sq. ft.
Leafhoppers carbaryl 50%  W.P. 
methoxychlor 25%  E.C
2 oz. 
. 2 oz.
Apply as a spray.
Chiggers diazinon 1 tbl. Spray grass thoroughly.
Mites dicofol 18.5% E.C. 
malathion 50-57% E.C.
1 tbl. 
1 tbl.
Spray grass thoroughly, 2 to 2.5 gal. of water per 1,000 sq. ft.
Slugs (NHE-84) Slug baits Scatter in Apply where slugs are numerous.
grass
1 E.C. =  emulsion concentrate; W.P. =  wettable powder; G. =  granules.
2 To determine lawn size in square feet, multiply length times width of lawn and subtract non-lawn areas including house, driveway, 
garden, etc. Do not allow people or pets on lawn until the spray has dried.
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ANIM AL A N D  NUISANCE INSECTS
Insects1 Insecticide2 Method of application Suggestions
Flies (NHE-16)
Gnats
Mosquitoes (NHE-94)
Outdoors:
malathion 1% spray
Purchase E.C. and dilute 
with water. Spray shrubbery, 
flowers, tall grass, around 
doorways and refuse contain­
ers and other resting sites.
Dispose of refuse twice each week. Eliminate standing 
water in eaves, troughs, old tires, toys, tin cans, etc.
Indoors:
pyrethrin 0.1% space 
spray; or dichlorvos 
20% resin strips3
Use fine mist or fog of 
pyrethrin or use one 20%  
slow release dichlorvos 
resin strip per 1,000 cu. ft.
Use screening and keep repaired. Dichlorvos resin 
strips give good control in tight enclosed areas for 
about 3 months. Fly swatters are also effective.
Fleas (NH E-107) 
Brown dog tick 
(NHE-56)
carbaryl 5%  dust 
malathion 4%  dust 
diazinon 0.5% P.S.C.
Dust areas inside and out­
side the home where the 
pet rests. Dust pets di­
rectly as needed.
For heavy infestations of ticks indoors, use 0.5%  
diazinon 0. to treat baseboards, around rugs, under 
furniture, door casings, cracks, etc.
Chiggers (NHE-127) 
Ticks (NHE-56)
malathion 1% spray 
diazinon 0.5%  spray
carbaryl 1% spray 
diazinon 0.5%  spray
Outdoors: Treat bushes, 
lawn, fence rows, along 
roadsides, and areas not 
regularly mowed.
For personal protection repellents such as DEET, 
OFF, 612, etc., will prevent attack.
Hornets (NHE-17) 
Wasps (NHE-79)
Bees
Spiders (NHE-17, 116)
dichlorvos 0.5%  P.S.C. 
dichlorvos 20% resin 
strip3
carbaryl 1% spray or 
5%  dust; or malathion 
1%  spray or 4%  dust
Treat nests of bees, wasps, 
or hornets after dark. 
Hanging dichlorvos resin 
strips in attic will help 
prevent infestations.
For nests below ground, apply carbaryl and seal open­
ing with soil. For bees, spray nests in partitions. Drill 
holes through siding to inject insecticide, if necessary. 
Nests and honey should be removed and destroyed.
Cluster flies (NHE-1) dichlorvos 20% resin 
strip3
pyrethrin 0 .1%  P.S.C.
1 strip per 1,000 cu. ft. 
in attic or room 
Fog lightly in a room for 
several seconds. Repeat 
treatment will be needed.
Seal cracks around windows, eaves, and siding to 
prevent entry.
Ants (NHE-111,
C. 887)
Crickets
Spiders (NHE-116)
chlordane 1% spray 
diazinon 0.5% spray 
diazinon 0.5% P.S.C. 
Baygon 0.5%  P.S.C.
Outdoors: Use a waterbase 
spray of chlordane or 
diazinon. Spray on outside 
of foundation of house. 
Indoors: Use diazinon or 
Baygon oil-base sprays in 
pressurized spray cans.
To prevent insect migrations into house, spray com­
pletely around outside foundation wall and adjacent 
4-inch strip of soil.
Elm leaf beetles 
(NHE-82)
pyrethrin 0.1%  P.S.C. 
carbaryl 1% spray
Use aerosol sprays for 
quick kill, or collect with 
vacuum or broom.
Early sprays with carbaryl on adjacent Chinese elm 
trees for control of elm leaf beetle larvae will help.
Boxelder bugs 
(NHE-9)
diazinon 0.5%  spray 
carbaryl 1% spray
Outdoors: Spray trunks 
of infested boxelder trees 
during late summer when 
bugs are present.
Indoors: Remove with 
vacuum or broom.
Outdoors: Spray the clusters of boxelder bugs on 
trunks of trees, foundation walls, under eaves, and 
other areas where they gather. Removal of seed­
bearing boxelder trees is also helpful.
Clover mites (NHE-2) chlorobenzilate 0.03%  
spray
dicofol 0.03% spray 
pyrethrin 0.1%  P.S.C. 
malathion 1% spray
Purchase E.C. and dilute 
with water. Spray outside 
of house from ground up 
to windows and adjacent 
10 ft. of lawn. Repeat in 
7-10 days if necessary.
Remove grass and weeds from 18-inch strip next to 
foundation. Vacuum, or spray with 0.1%  pyrethrin 
in house.
Millipedes, centipedes, 
sowbugs (NHE-93)
diazinon 0.5%  spray 
carbaryl 1% spray 
trichlorfon 1% spray
Spray outside foundation 
and at least 3 ft. of 
adjacent soil.
Treat entire lawn as for webworms if pests are abun­
dant. Remove debris from ground outside founda­
tion. Collect with vacuum when found indoors.
1 Leaflets on specific insects, their life history, habits, damage, and cultural control methods are indicated by NHE or circular num­
bers. These are available from the county extension adviser or by writing to Office of Agricultural Publications, University of Illinois 
College of Agriculture, Urbana, Illinois 61801.
2 Whenever possible purchase specially prepared ready-to-use forms of insecticides for indoor use. When preparing a quantity of 1 
gallon or more of a spray of a desired percentage, use the dilution table on page 8. You need to know only the formulation of the insecti­
cide when using the dilution table.
3 Do not use in pet shops or if tropical fish are present. Do not use in kitchens, restaurants, or areas where food is present. Do not 
use in nurseries or rooms where infants, ill, or aged persons are confined.
Note: E.C. == emulsion concentrate; W.P. =  wettable powder; P.S.C. =  pressurized spray can; O. =  oil solution (usually in pres­
surized spray can).
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ANIM AL AND  NUISANCE INSECTS (Continued)
Insects1 Insecticide2 Method of application Suggestions
Picnic Beetles carbary 1 1% spray 
malathion 1% spray
Apply to garbage pails, 
decaying vegetables, and 
refuse frequented by these 
beetles.
Additional treatments every 4 or 5 days may be 
needed. Pick fruits and vegetables before they become 
overripe to reduce the problem.
Springtails (NHE-70) chlordane 1% spray 
diazinon 0.5%  spray 
malathion 0.5%  spray
Outdoors: Spray soil next 
to the house, especially 
grassy moist areas. 
Indoors: Use vacuum.
Eliminate low moist spots around the house.
Drain flies (NHE-91) Outdoors:
malathion 0.5%  spray
Spray shrubbery, tall grass 
and refuse containers.
Use chemicals only after solving sanitation problems. 
Clean out overflow drains, drain traps, and cellar
Indoors:
pyrethrin 0.1%  in 
P.S.C., or 20%  
dichlorvos resin strip3
Use fine mist or fog of 
pyrethrin or 1 resin strip 
per 1,000 cu. ft.
drains. Pour boiling water or rubbing alcohol into 
overflow drain to eliminate maggots.
Ground beetles 
Black vine weevils 
Clover leaf weevils
chlordane 1%  spray 
diazinon 0.5%  spray 
carbary 1 1% spray
Spray outside foundation 
of house.
Indoors: Use vacuum and pick up beetles. They are 
attracted to indoor and porch lights. Where possible 
use yellow bulbs outside.
Booklice or barklice diazinon 0.5%  in P.S.C. Spray undersides of book­
shelves and infested areas.
Remove books and papers from damp storage areas, 
and spray where booklice are found.
FOOD, FABRIC, AND STRUCTURAL INSECTS
Insects1 Insecticide2 Method of application Suggestions
Pantry and 
cereal insects 
Saw-toothed grain 
beetles (NHE-11) 
Cigarette beetles
diazinon 0.5%  P.S.C. Spray inside of food 
cabinets very lightly and 
only after shelves are 
empty and cleaned.
Discard infected packages. Scrub or vacuum food 
cabinets and shelves. Force spray into cracks and 
crevices; allow to dry; cover shelves with- clean, 
fresh paper. Do not contaminate food or utensils with 
insecticide.
Cockroaches: 
German (NHE-3) 
Brown-banded 
(NHE-4)
American (NHE-5) 
Oriental (NHE-5)
diazinon 0.5%  P.S.C. 
Baygon 0.5%  P.S.C.
Spray runways and hiding 
places. Repeat treatments 
may be needed in 2 or 3 
weeks.
Treat under sink, refrigerator, cabinets, on base­
boards, etc. Complete treatment throughout home 
may be needed for successful control of brown-banded 
roach.
Carpet beetles 
(NHE-87)
Tissue paper beetles 
Clothes moths 
(NHE-87)
diazinon 0.5%  P.S.C. Spray storage areas and 
infested places like the back 
and edge of carpeting, 
baseboards, beneath 
drawers, etc.
Prevent lint and dust from accumulating. Treat 
crevices, cracks, closets, and infested areas of shelv­
ing. Clean hot air registers and cold air shafts. Dry 
cleaning kills these pests. Store cleaned or washed 
woolens in insect-free chests and plastic bags.
Silverfish (NHE-86) diazinon 0.5%  P.S.C. 
Baygon 0.5%  P.S.C.
Spray runways, baseboards, 
closets, and places where 
pipes go through the walls.
Repeat treatments in 2 weeks if needed. Keep books 
and papers in dry places.
Termites (NHE-57) chlordane 1%  
Purchase E.C. and 
dilute with water or oil
Soak 6-inch width of soil 
down to footing around 
and beneath building,
1 gal. per 2 cu. ft. of soil.
Remove termite mud tubes connecting wood to soil. 
Eliminate wood-to-soil contacts. Ventilate to keep 
unexcavated areas dry.
Powder-post beetles 
(NHE-85)
chlordane 2%  O. 
Pentachlorophenol 5%  O.
Paint, spray, or dip to 
saturate infested wood.
Pentachlorophenol is a wood preservative also, but it 
has a strong persistent odor. Follow label directions.
Carpenter ants 
(NHE-10)
chlordane 2%  O. or 
5%  dust
Spray or dust nest 
entrances and runways.
Use foundation spray as recommended for ants. They 
are difficult to control. Nests should be treated di­
rectly for best results.
1 Leaflets on specific insects, their life history, habits, damage, and cultural control methods are indicated by NHE or circular num­
bers. These are available from the county extension adviser or by writing to Office of Agricultural Publications, University of Illinois 
College of Agriculture, Urbana, Illinois 61801.
2 Whenever possible purchase specially prepared ready-to-use forms of insecticides for indoor use. When preparing a quantity of 1 
gallon or more of a spray of a desired percentage, use the dilution table on page 8. You need to know only the formulation of the insecti­
cide when using the dilution table.
3 Do not use in pet shops or if tropical fish are present. Do not use in kitchens, restaurants, or areas where food is present. Do not 
use in nurseries or rooms where infants, ill, or aged persons are confined.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder; P.S.C. =  pressurized spray can; O. =  oil solution (usually in pres­
surized spray can). 281
PESTICIDE DILUTION TABLE
H O W  T O  U S E : W h en  preparin g  a spray o f  a de­
sired  percentage you  need to know  on ly  the form ulation  
o f  the particular product. (E x a m p le s : K elthane 18 .5%  
w ettable p o w d e r ; K elthane 18 .5%  em ulsion  con cen ­
trate .) F o r  instance, if  you  w ere preparing  a 1 %  
ch lordane solution  fo r  spraying the fou n dation  o f  the 
hom e, you  w ou ld  m ix  5 tablespoons o f  ch lordane 4 5 %  
E .C . into each gallon  o f  water. T h e  form ulations o f  
insecticides in the fo llow in g  table m ay be purchased
fro m  hardw are stores, pest con tro l establishm ents, lawn 
and garden  centers, and other sources. F o r  som e jobs , 
such as spraying ou td oors  to control flies o r  m osqu i­
toes, a gallon  or  m ore  o f  p rop erly  diluted spray is 
required. T o  obtain  the percent concentration  sug­
gested fo r  con tro llin g  a particular insect, add the 
am ount o f  pesticide suggested in the fo llow in g  table to 
one gallon o f  w ater.
Amount of insecticide needed per gallon of spray 
Pesticide formulation Desired concentration
0.03% 0 .5%  1.0%
carbaryl (Sevin) 50%  W.P. 134 oz. 2 oz.
chlordane 45%  E.C. 8 tsp. 5 tbsp.
chlordane 72% E.C. 4 tsp. 8 tsp.
chlorobenzilate 25%  E.C. 1 tsp.
chlorobenzilate 45%  E.C. 34 tsp.
chlorobenzilate 25%  W.P. 134 tsp.
diazinon (Spectracide) 25%  E.C. 5 tbsp. 10 tbsp.
dicofol (Kelthane) 18.5% W.P. 2 tsp.
dicofol (Kelthane) 18.5% E.C. 1 34 tsp.
malathion 50-57%  E.C. 7 tsp. 434 tbsp.
trichlorfon (Dylox) 80%  W.P.
(tb sp . =  ta b le s p o o n ;
8 tsp.
tsp . =  te a sp o o n )
l ^ o z .
CONVERSION TABLE FOR SMALL QUANTITIES
1 level tablespoon =  3 level teaspoons 
1 fluid ounce =  2 tablespoons 
1 cup =  8 fluid ounces or 16 tablespoons 
1 pint =  2 cups
1 quart =  2 pints or 32 fluid ounces 
1 gallon =  4 quarts or 128 fluid ounces
C O M M O N  NAMES OF INSECTICIDES
B elow  is a list o f  the com m on  nam es o f  insecticides used in these tables, fo llo w e d  by  the com m ercia l trade nam e 
in parentheses, and the chem ical name. T hese are listed to aid you  in purchasing pesticides in pressurized spray 
cans. T h e  label on  the container usually lists these products by  the com m on  nam e or chem ical name. Be sure to 
read the label.
carbaryl (Sevin)...................................
chlorobenzilate (Acaraben)................
deet (Off, Kik).....................................
diazinon (Spectracide)........................
dichlorvos (Vapona, D D V P )............
dicofol (Kelthane)................................
ethyl hexanediol (6-12, Rutgers 612) 
malathion (Cythion)...........................
propoxur (Baygon).............................
pyrethrin...............................................
2 8 2
1- naphthyl methylcarbamate 
ethyl 4, 4'-dichlorobenzilate
N, N-diethyl-m-toluamide
O, O-diethyl 0-(2-isopropyl-4-methyl-6-pyrimidyl) phosphorothioate 
2,2-dichlorovinyl dimethyl phosphate
4,4,-dichloro-a-(tri =  chloromethyl) benzhydrol
2- ethyl-l, 3-hexanediol
diethyl mercaptosuccinate, S-ester with 0,0-dimethyl 
phosphorothioate
O-isopropoxyphenyl methylcarbamate
principally from plant species Chrysanthemum cinariaefolium
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INSECTS IN THE uGOOD OLD DAYS”
1868 Annual Report on the Noxious Insects of Illinois
“ When my grapes are ripe, I am compelled to carefully look 
over every bunch, and pick out the infested berries, before 
sending them to the table; and out of the 18 or 20 insects that 
I have found on the grapes, this one gives me the most anxi­
ety. For a slight increase in its numbers would render our 
grape crop worthless.” (M r. Joseph Wood of Marietta, Ohio) 
“There are sixteen acres in one place entirely ruined by the 
insect.” (M r. Christ S. Jackson, Danville, Ky.)
“Apples which, when taken from the tree, appear sound would, 
in the course of a few weeks, as soon as they become mellow, 
be found to be alive with these pests.” (M r. W . C. Fish, East 
Falmouth, Massachusetts)
“These insects will even destroy in a few hours the garments 
GRASSHOPPERS Qf laborers, hung up in the field while they are at work; and
with the same voracity, they devour the loose particles which 
the saw leaves upon the surface of pine boards, and which 
when separated are termed saw-dust.” (Harris of New England 
States)
“Corn was doing well until the 27th of August when the grass­
hoppers made their appearance, eating off all the corn-blades 
and all our vegetables that grow above-ground.” (E. S. H., 
Marshall Co., 111., in Prairie Farmer, Oct. 12, 1867)
1871 Annual Report on the Noxious Insects of Illinois
“I killed thousands of bugs —  in fact the ground was really 
covered. I could scrape them up by the bushel. M y potato vines 
turned black and died. For every bug that died, a thousand 
seemed to come. They ate up all my potatoes and Paris green, 
too.” (L. P., Salina, Kansas)
COLORADO
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HATEFUL
